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FIBROADENOMA    OF    THE    UMBILICUS;    MYOSITIS 

OSSIFICANS:   LYMPHOSARCOMA   OF   THE   AP- 

PENDIN  IN  A  CHILD;  PRIMARY  CARCINOMA 

OF   THE   FALLOPIAN   TUBE 

G.   L.   ROHDENBURG,    M.D. 

{From  the  Patholo<jical  Laboratory  of  the  Lenox  Hill  Hospital  in  the  City  of 

New  York) 

The  first  si)ecimen.  one  of  fibroadenoma  of  the  umbihcns,  has 
the  foHowing  history :  The  patient  was  a  woman  aged  45,  who 
noticed  that  for  several  years  past  there  had  gradually  developed 
a  mass  in  the  umbilicus  which  gave  rise  to  no  pain  or  discomfort. 
She  was  under  the  impression  that  it  arose  after  a  violent  effort 
at  lifting  a  trunk.  She  was  admitted  to  the  hospital  with  a 
diagnosis  of  umbilical  hernia  which  i)robably  contained  adherent 
omentum.  At  operation  it  was  found  that  no  hernia  existed,  but 
that  the  mass,  which  measured  8X10  cm.,  consisted  of  a  new 
growth.  On  section  this  new  growth  showed  alternating  areas  of 
what  ai)i)eared  to  Ijc  fati}'  tissue  and  ri])rous  liands,  with  here  and 
there  small  cysts. 

Microscopical  examination  showed  the  tumor  to  be  composed 
of  acini  lined  by  a  single  layer  of  high  columnar  epithelium  with 
the  acinar  spaces  at  times  filled  with  the  products  of  secretion. 
These  acini  occurred  in  groups  and  were  surrounded  by  rather 
dense  zones  of  round  cell  infiltration.  The  various  groups  of 
acini  in  turn  were  supported  by  a  dense  and  rather  hyaline  con- 
nective tissue.  Malignant  transfcjrmation  of  the  epithelial  or  con- 
nective tissue  elements  was  not  demonstrable. 

The  origin  of  these  growths  has  already  been  pointed  out  by 
several  observers,  notably  by  Cullen.  They  are  embryonal  in 
origin,  being  derived  from  the  same  source  as  ^Meckel's  di- 
verticulum. 

The  second  specimen  is  one  of  primary  lymphosarcoma  of  the 
appendix  occurring  in  a  four-year-(jld  child.     The  history  given 
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briefly  was  that  usual  to  an  c'cute  inflammation  of  the  appendix. 
At  the  time  of  operation  it  was  thought  that  the  appendix  had 
become  invaginated  into  the  cecum  and  an  unsuccessful  attempt 
was  made  to  reduce  the  supposed  invagination.  This  failing,  a 
portion  of  the  cecum  was  resected  with  the  appendix.  The  gross 
specimen  consisted  of  a  portion  of  the  cecum  and  appendix.  It 
was  peculiar  in  that  tlie  base  of  the  appendix  was  apparently  in- 
vaginated into  the  cecum,  but  on  section  the  supposed  invagina- 
tion was  shown  to  be  a  new  growth  involving  the  proximal  one 
third  of  the  appendix,  and  extending  into  the  wall  of  the  cecum 
in  such  a  manner  as  to  obliterate  the  lumen  of  the  appendix. 

Microscopical  examination  showed  a  typical  lymphosarcoma 
involving  all  the  coats  of  the  appendix,  extending"  into  the  meso- 
appendix,  and  infiltrating  the  cecum.  The  neoplastic  growth 
showed  the  usual  signs  of  an  acute  suppurative  infiltration,  as 
did  those  portions  of  the  appendix  not  involved  in  the  tumor 
process. 

Case  reports  of  so-called  malignant  tumors  of  the  appendix, 
cancroids  or  carcinomata  as  they  are  alternately  termed,  are  now 
far  from  infrequent  in  the  literature,  but  as  far  as  a  rather 
thorough  search  of  it  has  shown,  this  is  the  first  case  of  a  lympho- 
sarcoma. Another  point  of  interest  in  this  case  is  the  age  of  the 
patient.  The  question  of  course  arises  as  to  the  primary  nature 
of  the  tumor.  That  may  be  answered  by  the  statement  that  at 
operation  no  evident  tumor  process  was  found  in  the  abdomen, 
and  that  ten  months  have  elapsed  since  the  operation  with  the 
patient  still  alive  and  apparently  healthy.  If  the  appendix  tumor 
had  been  metastatic,  it  is  more  than  probable  that  by  this  time 
other  metastatic  growths,  or  anotlier  possible  primary  growth, 
would  have  been  discovered. 

The  third  case  is  one  of  myositis  ossificans  with  the  history 
in  brief  that  a  male  Italian  had  received  a  blow  on  the  thigh 
muscles  in  the  course  of  a  (piarrel.  Eleven  months  after  this 
blow  he  noticed  a  hard  mass  at  the  site  of  ilie  prcxious  injury 
which  gradually  increased  in  size,  and  which  interfered  with 
motion.     At  operation  this  mass  was   found  embedded   in   the 
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extensor  muscles,  unattached  to  either  bone  or  fascia.  The  gross 
specimen  consisted  of  a  mass  ap[)r<)ximately  8  cm.  in  diameter 
and  roughly  circular  in  shape.  Section  through  it  showed  numer- 
ous bony  particles  and  a  very  fibrous  tissue  holding  these  frag- 
ments together.  Microscopically  the  tissue  consisted  of  muscle 
more  or  less  degenerated  and  replaced  by  a  dense  hyaline  con- 
nective tissue  in  which  there  were  numerous  islands  of  typical 
bone  and  cartilage  without  evidence  of  malignant  degeneration. 

This  type  of  muscle  degeneration  is  rather  infrequent,  a  pos- 
sible explanation  in  this  instance  being  as  follows:  The  initial 
blow  caused  an  extensive  hematoma,  which  in  turn  became 
organized,  some  of  the  fibroblastic  elements  becoming  differen- 
tiated into  bone  and  cartilage.  In  experiments  aiming  to  induce 
cancer  formation  in  the  rat's  liver  by  irritation,  we  have  on  two 
occasions  seen  such  transformation.  The  livers  were  injured  by 
repeated  punctures  with  a  cautery  point,  and  in  the  connective 
tissue  surrounding  the  burned  area  in  one  instance  typical  carti- 
lage developed,  while  in  the  second  instance  both  cartilage  and 
bone  were  found  upon  microscopical  examination.  Repetition  of 
the  experiments  with  the  idea  of  intentionally  causing  such  meta- 
plasia was  unsuccessful. 

The  fourth  case,  one  of  primary  carcinoma  of  the  Fallopian 
tube,  has  the  following  history:  A  female,  aged  45,  came  to  the 
hospital  complaining  of  the  usual  symptoms  of  diseased  adnexre. 
Upon  operation  what  was  thought  to  be  a  double  pyosalpinx  with 
dense  adhesions  to  the  uterus,  was  found,  and  a  panhysterectomy 
was  performed.  The  gross  specimen  consisted  of  a  uterus, 
Fallopian  tubes,  and  ovaries.  The  tubes  were  tightly  adherent  to 
the  uterus  and  the  ovaries  were  l)uried  in  the  adhesions.  Both 
Fallopian  tubes  were  evidently  extremely  cystic.  On  section  the 
uterus  showed  no  gross  changes;  both  ovaries  were  fibrous  and 
showed  cystic  degeneration :  the  left  tube  contained  25  c.c.  of  a 
straw-colored  fluid  and  had  a  smooth  wall.  The  right  tube  con- 
tained about  the  same  amount  of  a  bloody  fluid  and  showed  an 
inner  wall,  rough  and  papillary  in  character.  Microscopical 
examination  of  the  uterus  showed  no  malignant  change,  and  the 
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same  was  true  of  the  left  tube  and  ovary.  The  right  tube  showed 
a  papillary  new  growth  composed  of  columnar  epithelial  cells, 
many  of  which  showed  mitotic  figures.    The  new  growth  invaded 

the  muscular  walls  of  the  tube  to  a  considerable  depth,  and 
directly  beneath  the  capsule  of  the  right  ovary  there  were  a  few 
metastatic  deposits  of  microscopic  size. 

Disciissio>i : 

Dr.  Moschcowitz  :  In  a  study  of  manj-  instances  of  ossificans,  myositis 
ossificans  is  practically  the  only  one  in  which  pure  bone  is  found  without  any 
evidence  of  calcification.  In  practically  all  other  instances  calcification  is 
associated  with  ossification,  with  all  the  histological  evidences  of  the  calci- 
fication preceding  the  ossification.  As  I  believe  I  have  shown,  calcification 
occurs  in  only  dead  or  inert  tissues  eventually  by  a  process  in  which  angio- 
genesis  plays  a  very  large  role.  This  area  of  calcification  becomes  ossified, 
in  a  manner  analogous  to  normal  ossification  centers.  Apparently  this  eccen- 
tric ossification  rarely  becomes  complete  because  we  nearly  always  find  a  zone 
of  calcification  surrounding  the  center  of  ossification.  In  myositis  ossificans 
no  area  of  calcification  is  ever  visible  ;  I  believe  therefore  that  in  myositis 
ossificans  the  ossification  does  not  result  from  the  above  method,  but  that  in 
all  probability  the  trauma  of  periosteum  is  the  active  factor. 

Dr.  Ewixg:  I  should  like  to  ask  if  the  exact  origin  of  the  bone  was  deter- 
mined in  this  case.  I  think  that  one  point  our  chairman  makes  is  a  well 
taken  observation,  but  I  do  not  think  that  myositis  ossificans  is  the  sole  lesion 
in  the  body  where  bone  formation  is  not  preceded  by  calcification.  I  think  in 
the  eye  where  bone  often  forms  it  is  not  infrequently  without  any  prelimi- 
nary calcification. 

Dr.  L.-vrkin  :  During  the  last  year  I  observed  a  case  of  myositis  ossificans 
on  one  of  my  hunting  trips  in  the  Adirondacks.  There  was  a  wood  chopper 
who  had  had  repeated  trauma  to  his  arms,  in  the  calves  of  his  legs,  and  to 
the  trapezius  muscle.  He  had  a  number  of  knobs  scattered  over  these  regions. 
I  removed  one  of  these  from  his  biceps  muscle.  It  was  very  hard  and  en- 
tirely calcified.  The  most  prominent  thing  on  microscopic  examination  was 
calcification,  but  there  was  also  true  bone  formation.  In  one  of  the  athletic 
societies  in  New  York  there  is  an  athlete  who  had  myositis  ossificans — so 
much  so  that  he  is  now  almost  incapacitated  for  ordinary  duties.  Exhaustion 
of  muscle  in  the  tremendous  eflforts  which  he  has  made  has  brought  about 
this  condition  in  various  parts  of  the  body,  and  the  sections  which  have  been 
removed  from  time  to  time  show  true  bone,  but  always  in  connection  with 
calcifying  processes  preceding  the  true  formation  of  bone.  Here  are  two 
instances:  one  caused  by  repeated  trauma  and  the  other  by  possible  muscle 
exhaustion. 

Dr.  Rohdenburg  :  The  bone  development  arose  apparently  in  degenerated 
muscle  fibers.     Some  years  ago  in  a  series  of  experiments  in  which  repeated 
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puncture  of  the  rat's  liver  with  a  cautery  point  was  done,  bone  and  cartilage 
formation  occurred  in  two  instances,  but  when  we  repeated  the  experiments 
with  the  intention  of  inducing  the  metaplasia,  we  were  unsuccessful. 

Dr.  Ewing  :  I  should  like  to  ask  that  Dr.  Rohdenburg  publish  a  photo- 
graph of  the  carcinoma  of  the  Fallopian  tube,  because  it  is  one  of  the  earliest 
cases  I  have  seen.  This  tumor  is  not  usually  seen  except  in  the  more  ad- 
vanced cases. 


A  CASK  OF  \'OX  JAKSCH'S  ANEMIA  OCCURRING  IN 
A  CHILD  s'A   MONTHS  OLD 

WILLIAM  C.  THRO,  M.D. 

(From  the  Department  of  Clinical  Pathology,  Cornell  Medical  College,  New 

York  City) 

In  1889  Von  Jaksch  descriljed  a  se\ere  anemia  occurring  in 
children.  The  blood  of  the  patients  which  he  reported  had  a  very 
low  total  red  cell  count  with  degenerated  and  nucleated  red  blood 
corpuscles.  The  total  white  blood  cell  count  was  increased. 
Since  that  time  a  number  of  cases  varying  much  in  type  have 
been  reported  as  cases  of  \'on  Jaksch's  anemia  or  as  anemia 
infantum  pseudoleukemia. 

It  is  probal)le  that  in  the  future  the  cases  ordinarily  placed  in 
this  group  will  be  divided  into  a  number  of  different  types.  As 
one  reads  the  reports  of  the  cases  in  the  literature  one  comes  to 
the  conclusion  that  some  of  the  blood  counts  bear  a  remarkable 
likeness  to  idiopathic  pernicious  anemia,  so-called,  while  others 
cannot  easily  be  differentiated  from  chronic  myelogenic  leukemia 
of  the  myelocytic  type,  and  still  others  resem1)le  lvm])hatic 
leukemia.  Out  of  the  .seven  cases  that  have  been  counted  in  our 
laboratory  since  1903.  which  have  been  studied  l)y  myself,  most 
of  them  are  indistinguishable  from  chronic  spleno-myelogenous 
leukemia.  On  the  other  hand  the  case  which  I  am  now  reporting 
is  more  nearly  like  the  pernicious  anemia  type.  The  classification 
of  blood  diseases,  in  fact,  of  any  pathological  condition,  is  in  a 
very  confusing  state,  and  I  will  dwell  no  longer  upon  it. 
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A  matter  of  great  importance,  however,  is  the  etiology  of 
these  conditions.  It  is  possil^le  that  these  severe  changes  in  the 
spleen,  bone  marrow  and  liver  may  be  brought  about  by  some 
toxic  infectious  agent.  Another  factor  to  take  into  consideration 
is  that  the  blood-forming  organs  of  infants  are  in  an  unstable 
state  and  are  more  easily  incited  to  abnormal  function.  Rickets 
is  supposed  to  accompany  this  condition  more  than  any  other 
clinical  manifestation,  in  fact  the  clinician  usually  makes  a  diag- 
nosis of  rickets  in  such  cases.  ]»klalaria,  syphilis,  tuberculosis, 
gastro-enteritis  and  other  infections  have  been  considered  as 
etiological  factors.  The  etiology  of  Von  Jaksch's  anemia  is  also 
one  of  the  questions  yet  to  be  solved  by  medical  investigators. 

The  case  in  which  I  am  interested  was  sent  to  the  laboratory  for  a  blood 
examination  on  December  28,  1918.  The  clinical  diagnosis  by  several  physi- 
cians was  sarcoma  of  the  kidneys,  but  other  physicians  thought  the  mass  in  the 
left  side  of  the  abdomen  was  the  spleen.  On  looking  at  the  blood  smear  it 
seemed  to  me  that  the  patient  must  have  the  so-called  Von  Jaksch's  anemia, 
and  at  the  autopsy  this  was  verified,  since  the  enlarged  mass  proved  to  be  the 
spleen.  The  mother  stated  that  the  mass  in  the  left  abdomen  of  the  baby 
was  found  by  a  physician  when  the  child  was  three  months  old,  as  at  that 
time  she  had  consulted  a  physician  because  the  child  was  constantly  crying. 
On  calling  up  the  ph\-sician  he  stated  that  he  had  made  a  diagnosis  of  splenic 
anemia. 

When  the  child  entered  the  Cornell  Dispensarj^  the  weight  at  five  months 
was  thirteen  pounds  and  four  ounces,  and  in  a  month  he  lost  one  pound.  At 
six  months  of  age  the  weight  was  twelve  pounds  and  two  ounces.  He  ap- 
peared verj-  bright  and  alert.  The  skin  was  pale,  with  just  the  faintest  tinge 
of  yellow.  There  were  no  signs  of  rickets.  The  mass  in  the  left  side  of 
the  abdomen  extended  down  about  tliree  inches  below  the  costal  margin  and 
a  distinct  notch  was  easily  palpated. 

The  blood  count  at  this  time  was:  Hemoglobin  15  per  cent.  Sahli,  red 
blood  cells  1,100,000,  color  index  1.3.  white  blood  cells  28,000. 

Second  blood  count  January  16,  1919.  Child  born  July  4,  1918:  Hemo- 
globin 15  per  cent.  Sahli,  red  blood  cells  1,428,000,  color  index  i  -|-,  white 
blood  cells  39,000,  after  subtracting  nucleated  reds. 

Red  Cells 

Anisocytosis,  very  marked.  Granular  basophilia,  slight. 

Poikilocytosis,  very  marked.  Normoblasts  321. 

Polychromatophilia,  marked.  Megaloblasts  6. 
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Differential  Count 

Per  Cent. 

Polynuclear   leucocjtes  34 

Transitionals    24 

L}-mphocytes    23 

Large  mononuclears    9 

Eosinophiles     i 

Mast  cells  i 

Mj'elocytes    2 

Leucoblasts    4 

Turk's  stimulation  form   2 

100 

Dividing  nucleated  reds  and  Jolly  bodies  present. 

Two  examinations  of  the  urine  showed  nothing  abnormal,  except  a  trace 
of  albumin.  Blood  and  bile  pigments  were  absent.  The  mother's  Wasser- 
mann  test  was  negative. 

The  ciiild  was  sent  to  the  General  Memorial  Hospital  for  treatment  with 
radium,  which  was  used  only  once.  Several  days  after  this  it  died  of  pneu- 
monia and  permission  was  given  to  do  a  partial  autopsy  through  the  persua- 
sion of  Dr.  Mulcahy.  The  mass  in  the  left  abdomen  proved  to  be  the  spleen 
which  weighed  120  grams  and  measured  11  by  5.5  centimeters.  The  capsule 
was  smooth,  thin  and  glistening.  Seen  through  the  capsule  the  organ  presented 
a  diffuse  reddish-purple  appearance.  The  surface  of  the  organ  presented 
numerous  pinpoint-sized,  capsular  stipplings.  On  section  the  organ  cut  read- 
ily. The  substance  was  abundant  and  deep  purple-red  in  color.  The  Mal- 
pighian  corpuscles  could  not  be  seen.  The  cut  end  of  the  vessels  in  the 
splenic  substance  was  not  noticeably  thickened. 

Examination  of  the  microscopical  section  showed  that  the  capsule  was 
about  normal  in  thickness.  The  characteristic  appearance  given  by  the  Mal- 
pighian  corpuscles  was  absent  since  they  were  not  distinguishable.  There 
was  an  increase  in  the  connective  tissue  stroma.  Throughout  the  section 
there  were  foci  of  rather  large  cells,  some  of  them  with  pycnotic  nuclei  and 
very  reddish  staining  cytoplasm,  probably  nucleated  red  cells.  The  other 
cells  had  large  vesicular  nuclei  and  these  did  not  show  enough  histological 
structure  (because  of  the  autolysis  which  had  taken  place)  to  be  identified 
with  certainty.  They  may  be  either  myelocytes  or  myeloblasts.  These  are 
probably  centers  of  myeloidization.  Surrounding  each  focus  was  an  area 
which  was  somewhat  devoid  of  cells.  The  spleen  probably  belongs  in  the 
third  group  as  classified  by  Dr.  Stillman. 

The  left  kidney  was  normal  in  size  and  position.  The  liver  was  pale  and 
projected  32  cm.  below  the  ribs  on  the  right  nipple  line  and  25  mm.  below 
the  costal  margin  in  the  midline.  Permission  to  go  any  farther  with  the 
autopsy  was  not  obtained. 

Little  can  be  written  as  to  tlie  treatment  of  these  cases.     Some 
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of  the  patients  recovered  spontaneously.  Stillman  (  i  )  reported 
cases  from  whom  the  spleens  were  removed  and  of  these  two 
recovered.  Dr.  \\'.  S.  Stone,  of  the  General  Memorial  Hospital, 
wrote  me  that  patients  treated  with  light  applications  of  radium 
were  temporarily  improved  at  least. 

I  wish  to  express  my  thanks  to  Dr.  Thomas  A.  ^lulcahy, 
through  whose  efforts  we  were  enabled  to  study  this  case. 

Bibliography 
I.  Am.  Jour.  Med.  Sc.  1917,  cliii,  218. 

Discussion : 

Dr.  Ewing  :  I  think  it  would  be  interesting  if  one  could  find  in  the  spleen 
some  source  of  the  enormous  number  of  nucleated  red  cells  found  in  the 
circulation,  but  I  cannot  see  that  the  cells  in  the  spleen  are  hemoglobin- 
holding.  Of  course  some  nucleated  red  cells  contain  very  little  hemoglobin, 
so  that,  considering  the  rather  poor  fixation  of  the  spleen,  it  is  possible  that 
many  hemoglobin-holding  cells  would  not  be  recognizable  on  staining.  But 
on  the  whole  I  think  if  the  spleen  had  contained  any  considerable  number  of 
nucleated  reds  they  could  have  been  recognized.  This  leaves  practically  only 
the  bone  marrow  as  the  source.  The  liver  is  noted  as  being  enlarged.  The 
only  case  I  have  seen  at  autopsy  of  uncomplicated  von  Jaksch  anemia  was 
one  I  reported  years  ago,  and  in  that  the  capillaries  of  the  liver  were  the 
seat  of  numerous  foci  of  what  Dr.  Thro  would  call  leukoblasts.  I  do  not 
feel  that  without  new  data  I  can  engage  in  any  speculation  regarding  the 
nature  of  von  Jaksch  anemia,  but  still,  perhaps  it  is  safe  to  refer  to  an 
opinion  formed  many  years  ago  to  the  effect  that  von  Jaksch  anemia  is  prob- 
ably an  exhibition  of  the  very  unstable  regenerative  efforts  of  the  blood 
forming  organs  in  infants,  and  that  the  enormous  increase  in  the  nucleated 
red  cells  is  to  be  interpreted  as  similar  to  that  seen  in  adults  on  a  small  scale 
in  primary  anemia.  I  do  not  see  that  there  has  been  any  new  evidence 
brought  forward  since  that  time  which  would  confirm  or  dispose  of  that 
theory. 

Dr.  Moschcowitz  :  May  I  ask  from  what  the  child  died? 

Dr.  Thro:  The  doctor  who  took  care  of  it  in  the  last  days  made  the 
diagnosis  of  bronchitis  and  pneumonia. 

Dr.  Moschcowitz  :  The  question  of  the  prognosis  of  von  Jaksch's  anemia 
has  always  interested  me.  I  have  no  idea  as  to  how  many  of  these  cases 
recover,  and  how  many  die.  This  is  another  instance  of  an  uncommon 
chronic  disease  in  which  we  see  only  the  intermediary  stage,  never  the  begin- 
ning, and  only  very  rarely  the  end. 
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VAOUEZ'S  DISEASE 

DOUGLAS  SYMMERS.    M.D. 

(Director  of  Laboratories,  Bellcvuc  and  Allied  Hospitals) 

AND 

E.   APPELBAUM,    M.D. 

Interne,  Bellevuc  Hospital 

{From  the  Pathological  Laboratories  of  Bellcvue  Hospital) 

Erythremia,  polycythemia  vera,  or  \"a(|iiez's  disease,  is  char- 
acterized by  persistent  increase  in  the  number  of  red  cells  in  the 
circulating  blood,  by  splenomegaly  and,  as  a  rule,  by  cyanosis. 
The  observation  of  Vaquez,  confirmed  by  Weber  and  others,  that 
the  bone  marrow  is  the  seat  of  increased  erythrogenesis  affords, 
it  would  seem,  the  most  plausible  explanation  of  the  process  as 
a  whole.  In  most  cases  of  chronic  cyanotic  polycythemia  the 
augmented  activity  of  the  erythroblastic  tissues  of  the  bone  mar- 
row is  so  well  equilibrated  that,  for  the  greater  part,  only  mature 
red  cells  are  thrown  into  the  circulation,  a  few  normoblasts  and  a 
casual  megaloblast  being  encountered  on  occasions,  fairly  large 
showers  of  megaloblasts  having  been  observed  in  at  least  one 
case.  These  facts  suggest  that  the  cause  of  the  disease  is  to  be 
sought  in  the  bone  marrow,  the  reaction  of  whose  hematogenetic 
tissues,  more  especially  the  erythroblastic  centers,  is  of  mucli  the 
same  character  as  that  of  the  lym])h  nodes  in  chronic  lymphatic 
leukemia  and  of  the  myeloblastic  bone  marrow  in  myelogenous 
leukemia,  in  other  words,  that  chronic  cyanotic  polycythemia  is 
the  red  cell  ecjuivalent  of  the  leukemias.  the  preponderance  of 
circulating  erythrocytes  being  paralleled  by  the  lymphocytosis  of 
lymphatic  leukemia  and  by  the  myelocytosis  of  myelogenous 
leukemia.  In  both  \aricties  of  leukemia,  of  course,  the  spleen  is 
always  enlarged.  In  myelogenous  leukemia  the  enlargement  is 
due  practically  exclusi\'ely  to  the  infiltration  of  myelocytes  from 
the  hyperplastic  bone  marrow.     In  lymphatic  leukemia  the  process 
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of  lymphocytic  infiltration  of  the  spleen,  while  caused  in  great 
measure  by  cells  brought  from  the  enlarged  lymph  nodes,  is  con- 
tributed to  Ijy  proliferation  of  the  lymphoid  follicles  normally 
resident  in  the  spleen  itself.  In  chronic  cyanotic  polycythemia 
enlargement  of  the  spleen  is  occasioned  solely  by  erythrocytic  in- 
filtration, the  organ  acting  as  a  reservoir. 

In  the  greater  number  of  all  cases  of  genuine  \'aquez"s  disease 
simple  enlargement  of  the  spleen  is  present,  the  organ  sometimes 
attaining  a  weight  of  2.000  gm.  or  more,  reaching  from  a  few 
fingers'  breadths  below  the  costal  slope  to  points  within  the  pelvis. 
Microscopically  this  variety  of  splenic  enlargement  is  marked  by 
congestion  of  an  extreme  degree,  and  the  process  is  apparently 
best  interpreted  as  an  eftort  on  the  part  of  the  spleen  to  withdraw 
and  destroy  superfluous  red  corpuscles,  and  thus  mechanically  to 
relieve  the  vascular  embarrassment  occasioned  b}-  massive  in- 
crease in  the  total  volume  of  cells.  The  cyanosis  may  equally 
well  be  explained  on  mechanical  grounds,  the  over-production  of 
red  cells  by  the  bone  marrow,  continued  without  appreciable  inter- 
ruption, eventuating  in  capillary  engorgement  throughout  the 
body,  the  result  being  first  visualized  in  those  vessels  which  are 
most  frequently  subject  to  mutations  in  temperature  and  posture 
and  in  those  whose  vaso-motor  control  is  least  stable,  including, 
therefore,  the  vessels  of  the  face,  of  the  tongue  and  pharynx, 
and  of  the  extremities,  notably  the  hands  and.  later,  throughout 
the  skin.  Whether,  as  has  been  suggested  by  some,  the  mechan- 
ical etfects  of  increased  erythrogenesis  are  reen forced  by  dimin- 
ished destructibility  of  red  cells,  is  problematical,  both  Almoth 
\\'right  and  Saundby  having  been  unable  to  determine  any  change 
in  the  hemolytic  index.  The  older  conception  that  the  disturb- 
ances in  the  ])one  marrow  are  secondary  and  passive  phenomena 
is  largely  gratuitous,  inviting  assent  without  offering  proof. 
Moreover,  since  there  are  authentic  cases  of  polycythemia  with 
splenomegaly  but  without  cyanosis  it  would  appear  that,  to  a 
certain  point,  the  spleen  is  mechanically  capable  of  taking  care 
of  the  excess  of  red  blood  cells,  but  that  beyond  this  point  its 
receptive  capacities  are  transcended,  and  the  excess  of  red  blood 


12  DOUGLAS    SYMMKRS    AND    E.    APPELBAUM 

corpuscles  is  distributed  elsewhere,  and  pohxythemia  is  then 
externalized  by  distension  of  the  blood  vessels  of  the  face,  mouth, 
throat  and  extremities.  Thai  the  spleen  acts  as  a  reservoir 
for  excess  red  cells  is  apparent  in  ])hysiulogical  circumstances  and 
is  shown  by  increase  in  the  size  of  the  organ  during  digestion.  In 
short,  the  functions  of  the  adult  spleen  appear  to  be  largely  me- 
chanical. Although  there  are  circumstances  in  which  the  spleen 
in  adult  life  displays  a  tendency  to  revert  to  its  embryonal  func- 
tion as  a  blood-forming  organ  to  compensate  for  deficiencies  in 
the  bone  marrow,  its  attempts  in  this  direction  are  nevertheless 
feeble.  On  the  other  hand,  the  tissues  of  the  spleen  lend  them- 
selves to  the  arrest  of  foreign  bodies,  such  as  bacteria  and  other 
parasites,  including  the  plasmodia  of  malaria,  trypanosomes,  and 
the  like,  together  witli  living  cells  which  are  discharged  from  their 
normal  abode  and  thrown  into  the  circulation  as  emboli,  among 
them,  myelocytes  in  myelogenous  leukemia  and  myeloplaques  in 
Hodgkin's  disease. 

In  view  of  these  facts  it  is  not  surprising  to  find  that  most 
of  the  massive  splenomegalies  are  secondary  to  disturbances  else- 
where. Recognition  of  tliis  point  is  of  practical  value.  For 
exam])le.  in  \'aquez's  disease  the  splenic  enlargement,  as  already 
indicated,  probably  is  mechanical  in  nature  and  consequently  is 
an  aid  rather  than  a  hindrance.  Splenectomy,  therefore,  is 
contra-indicated,  not  alone  for  the  reason  suggested,  but  also  be- 
cause experience  has  shown  that  in  those  instances  where  the 
patient  survives  operation  no  improvement  is  to  be  observed  and, 
moreover,  because  operation  in  this  class  uf  patients  is  attended 
by  high  mortality  due,  as  a  rule,  to  post-operative  capillary  oozing, 
death  occurring  within  thirty-six  or  forty-eight  hours.  Even  in 
those  cases  of  Vaquez's  disease  where  there  are  clinical  reasons 
for  the  belief  that  the  spleen  is  the  seat  of  localized  tuberculosis, 
the  indications  for  splenectomy  are  riuestionable  since,  in  th.ese 
circumstances,  infection  by  the  tubercle  bacillus  is  probably  sec- 
ondary, in  many  cases  at  least,  to  the  ])olycythemia  and  sple- 
nomegaly.    On  the  contrary,  splenectomy  in  cases  of  uncompli- 
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cated  primary  tuberculosis  of  the   spleen  is  another  story,   the 

operation  yielding  highly  favorable  results. 

A  case  of  \'aquez's  disease  was  recently  observed  at  Bellevue 

Hospital.    The  massive  spleen  will  be  shown  to  you  to-night.    We 

had  hoped  to  submit  microscopical  preparations,  but  an  accident 

prevented. 

The  patient,  a  man,  aged  54,  was  admitted  to  Bellevue  Hospital  with 
the  statement  that,  for  ten  or  twelve  years  past,  he  had  been  "  blue  in  the 
face  "  or,  in  warm  weather,  that  his  face  became  reddish  in  color.  During 
the  same  length  of  time  he  suffered  from  periodic  attacks  of  headache  and 
dizziness.  On  admission  to  Bellevue  Hospital  he  stated  that,  while  crossing 
the  street,  he  was  seized  by  an  attack  of  dizziness  and  fell  against  a  pillar  of 
the  elevated  railway.  He  w-as  received  at  the  hospital  in  a  semi-conscious 
state.  Physical  examination  showed  a  striking  bluish  red  discoloration  of 
the  face,  upper  chest,  arms,  hands  and  feet  and  of  the  mucosa  of  the  mouth 
and  pharynx.  The  veins  of  the  anterior  abdominal  wall  were  dilated  and 
the  spleen  was  felt  as  low^  as  the  level  of  the  umbilicus.  There  were  three 
lacerated  wounds  of  the  scalp  from  which  blood  oozed  continuously,  and  on 
three  occasions  the  wounds  bled  profusely.  Ophthalmoscopic  examination 
showed  engorgement  of  the  retinal  veins.  The  blood  pressure  was  systolic 
120,  diastolic  75.  The  Wassermann  reaction  was  negative  on  two  occasions. 
Chemical  anah'sis  of  the  blood  showed : 

Mg.  per  100  c.c.  of  blood  Normal 

Sugar     181  50  to  I  ID 

X.  P.  X 39  25  to  40 

Urea   17  10  to  20 

Uric  acid    6.4  i  to  3 

Creatinine    4  o.i  to  I 

The  coagulation  time  was  six  to  seven  minutes. 

The  blood  count  on  admission  was:  Red  cells  9,000.000,  white  cells  8,000, 
hemoglobin  no  per  cent.  Twelve  days  later  the  red  cells  numbered  8,000,000, 
white  cells  8,000  and  hemoglobin  115  per  cent. 

Splenectomy  was  done  a  month  after  admission.  Upon  removal  the 
spleen  weighed  1,540  gm.  Death  occurred  two  days  after  operation  and  was 
due  to  capillary  oozing. 

At  autopsy  no  changes  worthy  of  note  w-ere  found  other  than  extensive 
hemorrhage  into  the  abdomen,  generalized  congestion  of  the  viscera,  and 
intense  redness  of  the  bone  marrow  throughout  the  body,  the  marrow  of  the 
ribs,  vertebrje,  femora  and  skull  having  been  the  most  carefully  examined. 
Microscopic  investigation  was  made  of  all  the  viscera.  Except  for  intense 
congestion,  no  particular  changes  were  found.  Smears  from  the  bone  mar- 
row showed  the  presence  of  excessive  numbers  of  red  cells  together  with 
large  numbers  of  white  forms  of  the  type  of  lymphocytes.  Nucleated  red 
cells  were  not  found  although  sought. 
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The  presence  in  the  bone  marrow  of  consideral)le  nuniljers  of 
white  cells  of  the  lymphocytic  type  does  not  api)ear  to  be  peculiar 
to  Vaquez's  disease,  since  one  of  us  only  recently  has  observed 
similar,  if  not  identical,  changes  in  the  bone  marrow  of  a  syph- 
ilitic but  non-leukemic  individual  whose  spleen  weighed  over 
3.000  gm. 

Discussion  : 

Dr.  Moschcowitz  :  These  cases  clinically  are  really  not  so  uncommon. 
In  mj-  short  career  I  can  safely  say  that  I  have  seen  a  dozen ;  what  interests 
me  especially  is  what  happens  to  these  patients.  We  are  confronted  with  this 
problem  in  a  great  manj'  chronic  diseases  of  unknown  origin  :  we  see  the 
middle  stage,  but  we  never  see  the  beginning  and  we  only  rarely  see  the  end. 
I  do  not  recall  ever  having  seen  an  autopsy  of  a  person  who  died  of  Vaquez's 
disease. 

Dr.  Schultze:  I  saw  a  case  some  years  ago  which  was  under  the  treat- 
ment of  Dr.  I.  Adler.  There  was  an  excess  of  red  cells  and  a  marked  excess 
of  blood  platelets.  The  spleen  was  much  enlarged  with  tuberculosis.  There 
were  secondary  tuberculous  deposits  in  some  of  the  organs  of  the  body.  If 
I  remember  correctly  the  bone  marrow  showed  very  little  change.  There 
was  evidently  a  primary  tuberculosis  of  the  spleen  and  polycythemia. 

Dr.  Moschcowitz  :  Clinically  they  have  a  rather  characteristic  appear- 
ance. The  cyanosis  is  not  the  type  seen  in  cardiac  or  pulmonary  disturbances. 
These  patients  have  a  ruddy  color.  Sometimes  it  is  very  hard  to  determine 
what  is  a  polycythemia  and  what  is  not.  Frequently  we  find  patients  with  a 
large,  hard,  palpable  spleen,  and  with  a  blood  count  that  is  only  about  four 
and  a  half  to  five  millions,  and  it  is  a  rather  difficult  problem  to  know  into 
which  category  such  a  patient  should  be  placed. 

Dr.  Ewing  :  I  should  like  to  say  a  few  words  about  the  treatment.  For 
three  jears  past  we  have  been  treating  at  the  Memorial  Hospital  a  case  of 
Vaquez's  disease  by  applying  over  the  spleen,  sternum,  and  spine  large 
amounts  of  radium.  The  results  in  the  first  year  were  quite  striking;  during 
that  year  the  patient  had  more  relief  than  she  had  received  from  any  other 
treatment.  During  the  second  year  her  health  was  not  quite  so  good,  but 
still  tolerable ;  in  the  third  year  the  symptoms  seemed  to  be  re-asserting  them- 
selves. Nevertheless,  I  think  that  in  the  absence  of  any  very  satisfactory 
method  of  treatment  for  these  cases,  the  method  of  radium  application  is 
worth  trying. 

Dr.  Moschcowitz  :  The  conventional  method  of  treatment  is  repeated 
venesections  with  transfusions  of  salt  solution. 

Dr.  L.\rkix  :  In  looking  the  specimen  over  I  noticed  several  catgut  su- 
tures at  the  hilus  of  the  spleen  which  attracted  my  attention  to  what  the 
doctor  said  about  the  abdomen  being  filled  with  blood  at  autopsy.  It  came 
to  me  that  the  condition  of  blood  in  the  abdomen  might  have  come  about  at 
the  time  they  were  attempting  to  remove  the  spleen  at  operation.     I  always 
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dislike  having  a  man's  name  attached  to  a  condition  like  this,  which,  it  seems 
to  me,  is  not  a  disease.  I  think  it  is  entirely  a  mechanical  condition,  and  I 
think  those  of  us  who  have  had  the  opportunity  of  observing  the  individuals 
about  55  years  of  age  who  come  to  the  morgue  do  not  infrequently  find 
spleens  of  just  this  character  in  persons  who  have  been  chronically  stim.ulated 
for  years.  They  show  conditions  which  are  those  of  chronic  hyperplasia  in 
the  spleen,  and  also  show  chronic  changes  in  the  circulatory  apparatus  and 
changes  in  the  bone  marrow.  I  do  not  think  that  we  have  paid  enough  atten- 
tion to  the  individuals  who  have  had  more  or  less  chronic  disturbances  in  the 
circulatory  apparatus.  I  think  that  the  condition  here  is  not  a  true  disease, 
but  is  simply  a  mechanical  disturbance  which  has  gone  on  for  some  years.  I 
was  rather  surprised  also  in  hearing  the  question  of  primary  tuberculosis  of 
the  spleen  raised.  I  have  yet  to  find  out  where  the  thing  shows  such  a  con- 
dition, so  that  I  should  like  to  go  on  record  against  such  an  explanation,  and 
to  reiterate  that  after  all  this  thing  represents  nothing  but  a  mechanical  inter- 
ference which  manifests  itself  in  a  productive  inflammatory  condition  in  the 
spleen. 


PULMONARY  LESIONS  OF  INFLUENZA  PNEUMONIA, 
AND  A  METHOD  OF  MUSEUM  PREPARATION 

JAMES  EWING,   M.D. 

Aly  object  in  presenting  these  slides  this  evening  is  to  demon- 
strate a  method  of  preparation  of  kmgs  of  influenza  or  other 
pidmonary  diseases  for  gross  anatomical  study,  and  for  perma- 
nent preservation  in  a  museum.  We  might  ask  perhaps  what  is 
the  use  of  making  a  separate  topic  of  a  matter  of  this  sort.  I 
found  this  summer  at  the  Army  Medical  Museum  at  Washington 
that  there  was  very  great  need  for  informatirni  on  this  subject, 
and  it  was  only  after  a  considerable  and  harrassing  experience 
that  we  were  able  to  ol)tain  any  satisfactory  gross  material,  that 
is,  which  demonstrated  the  lesions  of  influenza  in  a  fully  adequate 
manner.  It  was  only  after  a  number  of  trials  and  experiments 
that  we  adopted  a  method  which  will  be  demonstrated  in  these 
slides.  That  method  consists  briefly  in  attempting  to  demonstrate 
fully  the  lesions  in  both  lungs.  Ijccause  without  ihe  demonstration 
of  the  lesions  in  both  lungs  one  might  get  a  very  erroneous  idea 
of  the  nature  of  the  pulmonary  lesion  in  influenza.  I  had  many 
consultations  with  Dr.  MacCallum.  and  it  is  owing  to  his  energy 
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that  xvc  have  any  material  at  all  fmni  the  epidemic  of  so-called 
|x»sl-measles  pneumonia  in  H)\j.  Knnwinjf  that  the  lesion  is 
bilateral,  and  may  vary  considerahly  in  both  lun^s,  we  a^^'rced  that 
we  nuisi  have  hoth  of  them  for  study,  i-'inally,  at  St.  I'Uizaheth's 
Hospital,  we  i)erfected  a  method  which  is  easy  to  describe,  hut 
not  so  easily  applied.  The  plan  is  to  lay  the  lun^'s.  lenjoved 
together,  on  their  anterior  surfaces  and  to  cut  both  lun^s  ilown 
the  bronchial  tree.  With  a  lou}^  sharp  knife  make  a  slice  where 
the  bronchial  tree  is  runninjj.  That  cuts  ofT  the  posterior  portion 
of  the  lung  a  slice  about  tw<t  incho  thick  frmn  the  apex  to  base. 
The  first  cut  may  not  strike  the  bronchial  tree  throuj^hout  its 
entire  length,  but  one  can  make  another  cut  which  will  continue 
the  section  to  the  finest  ramifications  of  the  bronchial  tree,  and 
when  this  is  done,  it  gives  a  striking  picture  (  I'ig.  i  I.    There  were 


Fic.  I.     A  characteristic  type  of  bronchopneumonia  following  influenza. 
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several  results  of  the  study  of  lungs  sectioned  in  this  way  which 
I  think  would  not  have  been  secured  by  cutting  the  lungs  in  a 
haphazard  manner,  as  is  usually  done. 

In  studying  the  lungs  we  found  what  I  call  a  critical  area 
around  the  centers  of  the  main  bronchi  in  both  lungs  where  as  a 
rule  secondary  pneumonic  processes  are  apt  to  begin.  I  had  quite 
a  discussion  with  some  internists  once  on  the  (piestion  whether 
pneumonia  began  under  the  pleura  or  in  the  central  area,  and  I 
could  not  answer  the  question.  In  our  own  museum  specimens 
there  were  illustrations  of  both  conditions.  In  a  series  of  sections 
cut  in  this  way  through  both  lungs  we  have  found  in  a  large  pro- 
portion of  post-influenzal  pneumonias  that  consolidation  began  in 
an  area  around  the  bronchial  tree,  which  became  so  common  that 
we  designated  it  as  the  critical  area.  Another  point  which  has 
been  brought  out,  and  which  I  think  could  only  have  been  done  to 
full  satisfaction  by  this  method  of  section,  was  that  in  practically 
all  our  cases  the  original  lesion  was  a  bronchiolitis.  Sometimes 
a  secondary  and  diffuse  pneumonia  would  start  all  through  a  lobe 
or  through  several  lobes,  so  that  on  inspection  one  could  not  make 
out  a  trace  of  the  original  bronchiolitis,  but  in  a  high  proportion 
of  cases  one  would  find  a  tell-tale  peripheral  zone  of  fine  bron- 
chiolitis. Another  matter  which  was  emphasized  only  lately,  and 
which  can  be  demonstrated  in  the  slides,  was  the  characteristic 
condition  of  the  lung  in  most  cases  of  empyema.  I  had  never 
seen  it  before.  I  have  been  told  that  Ribbert  described  it.  and 
also  have  been  told  Ijv  members  of  the  Empyema  Commission 
that  they  had  concluded  that  a  peculiar  type  of  lesion  must  exist 
in  the  lung  in  cases  of  empyema.  Here  a  streptococcus  infection 
spreads  through  the  lymphatics  of  the  bronchioles  and  of  the 
septa  and  thus  reaches  the  pleura.  It  passes  rapidly  through  these 
lymphatic  channels,  and  distends  them  with  pus  to  a  very  notice- 
able extent.  In  the  earlier  stages  of  this  type  of  lung  one  finds 
the  septa  clearly  marked  out  in  a  characteristic  mosaic.  This 
lesion  might  almost  be  spoken  of  as  an  abscess,  but  it  is  not  a 
true  abscess.  There  is  no  lic|uefaction.  but  the  lymphatics  are 
very  widely  distended  with  exudate.     This  lesion,  occurring  in 
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one  or  both  lungs,  can  Im?  satisfactorily  traced  to  the  root  of  the 
lung  only  in  sections  made  in  this  particular  manner. 

I  do  not  exjiect  this  evening  to  give  a  complete  demonstration 
of  the  pulmonary  lesions  in  influenza,  but  hope  only  to  show  the 
main  features,  and  I  trust  that  the  slides  will  impress  on  the 
members  of  the  society  how  importani  it  is  for  pathologists  to 
take  pains  in  preserving  si)ecimens. 

LANTERN    SLIDE   nEMONSTRATION 

The  slides  were  arranged  in  the  following  groups: 

1.  Diffuse  bilateral  hemorrhagic  pneumonias.  Hr(jnchi<ilitis 
obscured  by  blood.    Cases  from  height  of  epidemic. 

2.  I'ine  bnuichi* (litis  all  over  both  lungs,  which  are  very  red, 
but  show  little  exudate. 

3.  l^»bular  or  diffuse  jMieumonias  obliterating  the  bronchio- 
litis except  at  perij)hery. 

4.  Increasing  prominence  of  br<»ncliiolitis  and  bronchopneu- 
monia, with  or  without  patchy  jHieumonias. 

5.  Necrotic  bronchopneumonias  resembling  tubercle. 

6.  Lungs  in  empyema. 

7.  Comparison  of  lungs  of  1918  with  those  of  191 7. 

One  of  the  conclusions  resulting  from  a  comparison  of 
the  lesions  of  1917  and  1918  cau>etl  nnich  opposition,  and  of 
course  it  was  based  only  upon  such  evidence  as  j)athologico- 
anatomical  data.  But  I  think  that  the  fact  that  from  the  gntss 
anatomical  standpoint  the  lungs  of  the  so-called  post-measles 
pneumimia  of  19 17  corresi)ond  in  even  minute  detail,  with  the 
lesions  that  have  l>een  found  in  the  epidemic  of  post-influenza 
pneumonia,  is  suggestive  that  these  pneumonias  are  essentially  the 
same.  This  fact  hardly  |)ermits  one  to  state  such  a  conclusion  as 
final.  The  nature  of  these  diseases  is  to  be  decided  finally  In- 
bacteriological  data,  but  since  the  bacteriologists  have  not  as  yet 
arrived  at  any  conclu>ion  in  the  matter,  it  seems  to  me  it  would 
be  wise  not  to  dismiss  entirely  the  evidence  which  may  be  obtainetl 
from  the  gross  anatomical  study  of  the  lungs.     It  may  also  be 
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noted  that  in  191  /  influenza  bacilli  were  frequently  found  and 
reported,  but  camp  bacteriologists  considered  them  of  no  impor- 
tance. This  was  not  noted  until  the  reports  were  reexamined  in 
1918.  I  think  it  is  desirable  to  emphasize  the  wisdom  and  neces- 
sity of  making  every  effort  to  preserve  the  characteristic  speci- 
mens of  these  lesions.  The  question  arises  what  is  the  relation 
of  post-measles  pneumonia  to  pure  measles.  It  is  not  easy  to 
answer  this  (juestion.  Few  if  any  museums  possess  a  well-pre- 
served set  of  lungs  in  a  case  of  measles.  I  think  it  would  be 
\-ery  important  evidence  if  we  could  point  out  that  this  or  that 
particular  specimen  belongs  to  measles.  It  has  been  my  hope  that 
we  could  get  a  group  of  selected  specimens  which  would  show 
every  variation  in  the  type  of  these  influenza  and  measles  pneu- 
monias which  might  settle  some  of  these  questions  from  the  gross 
anatomical  standpoint  and  form  a  Ijasis  for  the  study  of  the 
etiology  of  these  diseases  on  the  bacteriological  side. 

Discussion  : 

Dr.  Cole  :  I  will  not  discuss  this  paper  more  than  to  express  my  appre- 
ciation of  the  splendid  work  Dr.  Ewing  has  done  in  studying  the  pathological 
lesions  in  these  cases  of  pneumonia.  It  is  not  only  in  bronchopneumonia  that 
our  knowledge  is  lacking  of  the  exact  pathological  lesion.  We  have  been 
interested  for  a  long  time,  more  from  the  bacteriological  standpoint,  in  lobar 
pneumonia,  and  I  have  been  struck  with  the  lack  of  exact  knowledge  of  the 
lesions,  and  I  think  a  careful  study  of  the  lungs  and  the  lesions  produced  in 
lobar  pneumonia  would  give  us  a  good  deal  of  valuable  information  concern- 
ing the  nature  of  this  disease.  In  regard  to  the  lungs  described  to-night  by 
Dr.  Ewing,  one  is  struck  by  the  great  variety  in  the  lesions.  It  is  quite  true, 
as  Dr.  Ewing  states,  that  certain  of  these  lungs  show  lesions  which  are  like 
those  we  saw  in  1917  and  again  in  1918,  before  the  present  epidemic  of  influ- 
enza occurred.  I  studied  the  pneumonia  occurring  at  San  Antonio  in  the 
winter  of  1917-18.  It  is  true  we  found  the  influenza  bacillus  in  the  lungs  in 
many  of  the  cases,  but  we  did  not  lay  stress  upon  this.  Most  of  the  cases  of 
pneumonia  with  peculiar  lesions  occurred  in  association  with  measles,  but  we 
pointed  out  that  similar  cases  occurred  without  measles.  If  the  disease  we 
were  studying  was  influenza,  it  is  difficult  to  understand  why  it  should  have 
taken  on  the  remarkable  epidemic  character  which  it  has  exhibited  this  winter. 
I  do  not  know  what  influenza  is,  except  that  it  is  an  acute  respiratory  disease 
occurring  in  remarkable  epidemic  form  and  usually  associated  with  leuco- 
penia.  In  going  over  the  records  of  our  cases  during  the  epidemic  I  find  all 
clinical  varieties  of  respiratory  disease  which   we  had   to  label  "  influenza," 
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from  coryta  to  the  most  severe  bronchopneumonia,  and  it  is  impossible  to  say 
from  the  clinical  features  alone  that  "  this  is  influrnza "  and  "  this  is  not 
influenza."  One  point  I  should  like  to  inquire  about  is  the  peribronchial  infil- 
tration, which  was  such  a  marked  feature  in  the  measles  cases.  Many  of 
these  cases  associated  with  empyema  showed  also  a  severe  lympbauKitis  with 
dilatation  of  the  lymph  vessels  running  out  to  the  periphery.  Some  of  the 
cases  showed  marked  bloody  exudate  and  extreme  edema  of  the  lungs,  as 
have  been  seen  in  the  present  epidemic.  Such  cases  are  still  occurring.  Only 
the  other  day  we  had  such  a  case  and  the  same  day  another  case  with  staphy- 
lococcus infection,  the  lung  showing  numerous  abscesses.  In  l)oth  of  llu-sc 
cases  influenza  bacilli  were  isolated  from  tbc  lung,  and  it  seems  tliat  both 
cases  must  be  considered  as  associated  with  the  epidemic  through  wliich  we 
have  just  passed.  None  of  the  lung  lesions  so  far  described  seem  to  me  defi- 
nite enough  to  permit  us  to  consider  them  specific.  With  the  clinical  picture 
so  variable  and  with  no  well  established  etiology  I  still  have  difficulty  in 
defining  influenza. 

Dr.  Manges:  Does  Dr.  Ewing  adhere  to  the  classification  that  Dr.  Mac- 
Callum  has  so  recently  introduced,  that  is,  that  the  influenza  bacillus  gives  a 
typical  picture,  as  does  the  streptococcus  and  tlie  stai>liy!ococcus?  I  judge 
from  the  pictures  this  evening  that  they  are  quite  uniform  types.  I  should 
like  to  ask  Dr.  Cole  whether  in  the  measles  cases  there  was  a  typical  infiltra- 
tion of  the  lungs.  I  think  we  have  to  add  to  the  leucopenia  a  slow  pulse  and 
a  slow  respiration,  which  we  must  include  in  the  medical  picture  of  influenza. 
I  think  those  of  us  clinicians  who  are  here  to-night  can  only  appreciate  deeply 
what  Dr.  Ewing  has  given  us  in  his  presentation.  It  emphasizes  more  tlian 
ever  the  extension  of  the  disease  from  the  so-called  critical  area.  Another 
point  is  that  of  the  dilated  bronchi  in  relation  to  empyema  cases,  and  that  is 
one  which  is  being  overlooked  constantly,  and  which  would  also  explain  the 
gravity  of  the  case  in  empyema,  which  is  also  often  overlooked. 

Dr.  Wiixiams:  The  evidence  that  Dr.  Ewing  gives  of  post-measles  lungs 
being  similar  to  the  so-called  influenza  lungs  adds  somewhat  to  the  evidence 
in  favor  of  the  influenza  bacillus  being  a  secondary  invader  in  the  pandemic. 

Dr.  MoscHaiwiTZ :  Dr.  Ewing's  description  of  the  erysipelas  of  the  liuig 
interested  me  especially.  My  brother.  Major  .\.  V.  Moschcowitz,  who  is  a 
member  of  the  Empyema  Commission,  tells  me  that  invariably  in  the  cases 
of  empyema  there  is  a  subpleural  abscess  that  has  ruptured.  I  would  like  to 
ask  Dr.  Ewing  if  he  has  found  that  to  be  the  case. 

Dr.  Ewing:  I  should  like  to  emphasize  the  fact  that  while  I  am  impress- 
ing the  importance  of  pathological  anatomy.  I  do  not  wish  to  overemi)ba- 
»ize  it.  It  hapi>ened  to  \tc  my  jol>  to  do  something  in  this  field,  and  I  went 
to  it  with  the  unsual  energy  which  we  would  all  display  in  such  a  case. 
I  have  not  said  an>'thing  about  the  histology  oi  these  lesions,  altbough  I  can 
assure  you  it  is  just  as  variable  as  the  gross  anatomy,  but  in  general  I  think 
there  is  one  central  tendency  which  is  quite  striking.  Throughout  the  entire 
series  of  post-measles  and  post-influenza  pneumonias,  usually  complicated  by 
streptococcus  infection,  whenever  there  is  a  bloody  exudate  and  a  severe 
distortion  of  the  walls  of  the  bronchioles,  there  is  a  certain  tendency  toward 
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organization.  In  a  great  manj'  of  the  earlier  cases  organization  was  not 
found,  but  it  was  extremely  common  in  the  later  specimens. 

As  to  the  bacteriology  of  these  lungs,  quite  a  corps  of  assistants  worked 
in  attempting  to  trace  the  bacteria  demonstrable  in  sections  of  the  lungs.  It 
is  a  very  laborious  process,  and  one  about  which  you  do  not  see  very  much 
said  in  the  reports  of  the  laboratories.  I  think  in  general  there  is  a  very 
wide  variation  in  what  one  will  find  using  Gram's  stain,  carbol-fuchsin,  etc., 
in  studying  these  lungs.  Some  lungs  show  no  bacteria,  that  is,  in  the  por- 
tions which  come  in  the  section.  Others  show  a  tremendous  overgrowth  of 
staphylococcus,  pneumococcus  or  streptococcus.  There  are  all  variations.  In 
not  a  few  one  can  find  a  few  Gram-negatives,  along  with  an  overgrowth  of 
Gram-positives,  leading  to  the  conclusion  that  it  is  the  Gram-negative  organ- 
isms which  sweep  over  first,  then  disappear,  and  are  replaced  by  the  Gram- 
positive  types. 

In  regard  to  Dr.  Cole's  question  of  the  round  celled  and  perivascular 
infiltration  that  is  present,  I  understand  that  every  time  one  says  "  broncho- 
pneumonia "  he  means  a  lesion  affecting  the  walls  of  the  bronchioles  and  the 
walls  of  the  air  vesicles  immediately  surrounding  them,  and  that  this  infiltra- 
tion is  essentially  an  interstitial  process.  The  infiltration  consists  of  round 
cells,  lymphocytes,  and  plasma  cells.  The  process  is  essentially  a  productive 
inflammation.  I  think  Delafield  interpreted  it  correctly.  In  addition  to  the 
interstitial  inflammation,  there  is  nearlj^  always  an  acute  purulent  catarrhal 
exudate  into  the  lumina  of  the  bronchioles,  and  that  is  present  in  practically 
every  one  of  the  lungs  studied.  The  point  Dr.  Cole  makes  as  to  the  exist- 
ence of  an  essential  and  specific  anatomical  lesion  in  influenza  seems  to  me 
is  the  essential  point  in  the  whole  discussion.  If  we  could  establish  that  there 
is  an  essential  lesion  in  influenza-pneumonia  then  we  could  go  a  long  way 
toward  determining  the  relation  of  these  different  types  and  form  the  basis 
for  the  bacteriological  stud}'.  Now  there  appear  to  be  sufficient  data  bn 
which  to  construct  a  specific  lesion  for  the  lungs  in  influenza.  I  think  it  con- 
sists of  a  purulent  bronchiolitis  with  bronchopneumonia  limited  to  the  tissue 
immediately  around  the  bronchioles,  uniform,  and  involving  the  finest  rami- 
fications of  the  bronchioles.  That  I  think  is  pretty  nearly  a  specific  thing 
from  the  anatomical  standpoint.  We  maj'  not  be  able  to  recognize  the  condi- 
tion clinically.  But  its  bacteriology  has  not  been  settled  yet,  although  from 
some  sources  it  is  said  that  if  you  get  an  early  lesion  you  will  find  the 
influenza  bacillus  in  practically  pure  culture  in  tlie  pus  from  the  bronchioles. 
I  think  all  this  points  to  the  conclusion  that  the  lesion  which  I  have  described 
is  the  specific  thing  in  what  you  call  influenza.  The  fact  that  this  lesion  often 
occurs  in  measles  does  not  indicate  that  measles  and  influenza  are  the  same 
disease,  but  merely  suggests  that  such  post-measles  pneumonias  are  influenza 
grafted  on  measles.  In  regard  to  abscesses  in  the  lungs,  I  heard  that  state- 
ment from  several  sources,  and  can  only  partly  confirm  it.  Subpleural  pus  is 
present  in  practically  all  cases  of  empyema,  but  it  is  a  lesion  which  I  would 
not  call  an  abscess  at  all.  What  you  see  is  a  phlegmonous  lymphangitis, 
spreading  so  widely  as  to  resemble  a  phlegmonous  erysipelas,  and  not  an 
abscess.  The  lung  tissue  is  not  destroyed ;  it  is  widely  spread  apart  by  pus 
and  edema,  but  there  is  no  destruction  of  the  tissue. 


'2'2  F.    M.    HUNTOON    AND   S.    HANNUM 

THE    RKLATIoXSIIlP   ol-    W.    IXFLUKXZ.E   TO 
CLIXU  Al.    IXFLUKXZA 

F.    M.    HUNTOON.    M.P..   AND  S.    HANNUM 
(From  the  Mulford  Biological  Laboratories,  Glenoldcn,  Pa.) 

0\\\u^  to  tlie  consiam  fnuliii}^  of  intlucnza  bacilli  in  cases  of 
clinical  influenza.  l)oth  durinji^  life  and  at  autopsy,  and  to  the  fact 
that  the  initial  syni|)tonis  of  the  disease  are  those  of  an  acute 
toxemia,  the  followinj^  investijjations  were  undertaken  in  an  at- 
tempt to  determine  the  relatit>nship  of  the  B.  itiftuctizcc  to  the 
disease. 

The  ex|)erimental  work  was  divided  into  four  sections. 

1.  Toxic  factors  in  B.  influciiZ(C  infecti(^ns. 

2.  Serolojrical  relationships  of  B.  iiifliiciiccc  strains. 

3.  Patholojry  of  the  lesions  caused  in  cxprrinu-niai  animals  bv 
the  B.  iitflucnzcc  and  its  products. 

4.  The  influence  of  the  B.  influcnz(C  and  its  products  on  sec- 
ondary invasions  of  the  lun^. 

Owing  to  a  preliminary  failure  t<^  demonstrate  a  soluble  toxin 
ir>  growths  of  this  organism,  we  were  led  to  attack  the  problem 
of  an  endotoxic  factor.  Ten  strains  of  influenza  bacilli  giving 
fair  amounts  of  growth,  dried  in  vacuo,  ground  up  with  salt  and 
extracted,  were  emjjloyed.  This  material  tested  for  its  killing 
power  on  white  mice  gave  the  following  result : 

TABLE  I 

Toxicity  of  Salt  Extract 

(Ten  strains  of  influenza  bacilli  dried) 

Estf»ct.  C.C.  Mice 

1.0  I)i8  DiR  1)24 

0.5  D18  I)i8  I)i« 

o^S  L)^  1)72  I)i« 

0.1  Liv.  D46  1)48     Injections  in  the  peritoneum 

ox)S  Liv.  Liv.  1)48 

0.025  Liv.  Liv.  Liv. 
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If  such  a  reaction  as  shown  in  the  table  is  specific,  one  should 
be  able  to  demonstrate  protection  with  an  immune  serum. 

TABLE  II 

Protection   tests  against  influoiza  toxic  extract,  employing  a  serum  from  a 
horse  immunized  against  the  same  ten  strains    {live  organisms) 


Extract,  c.c. 

Serum 

M 

ce 

I.O 

0 

DI8 

D24 

0.5 

0 

DI8 

D24 

0.25 

0 

D24 

D72 

0.1 

0 
C.C. 

Liv. 

D18 

1.0 

O.I 

D24 

D24 

0.5 

O.I 

Liv. 

D36 

0.25 

O.I 

Liv. 

D72 

Serum  given  simultaneously 

0.1 

O.I 

Liv. 

Liv. 

0.5 

0.5 

Liv. 

Liv. 

This  table  shows  some  degree  of  protection,  but  not  to  a 
marked  degree. 

A  second  series  was  run  in  which  the  serum  and  extract  were 
left  in  contact  30  minutes  at  room  temperature  before  injection, 
as  shown  in  Table  III. 

TABLE  III 


Extract,  C.c. 


Control 


Mice 


Protection  Test 


Extract.  C.c.         Serum,  C.c. 


Mice 


1.0 

0 

D24 

1.0 

0.1 

Liv. 

0-5 

0 

D24 

o.S 

0.1 

Liv. 

0.2s 

0 

D24 

0.1 

0.1 

Liv. 

0.1 

0 

D24 

This  shows  protection  against  at  least  10  M.L.D. 

It  was  further  found  that  when  the  streptococcus  hemolyticus 
was  grown  in  symbiosis  with  influenza  bacilli  in  broth  that  a 
similar  toxin  was  produced  which  is  protected  against  by  the 
same  immune  serum. 

The  streptococcus  under  these  conditions  seems  to  have  a 
disintegrating  effect  upon  the  influenza  bacilli. 
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TABLE  IV 

Si  rriHo- i  nfliwnn 
Fiitnie.  c.  c. 

SaniBi 

Mice 

I.O 

0 

D24 

D24 

0.5 

0 

D24 

1)24 

0.25 

0 

D24 

D24 

0.1 

0 

Immune  Senim 

I.iv. 

Liv. 

1.0 

0.2 

Liv. 

Liv. 

0.5 

oa 

Liv. 

Liv. 

0.25 

0.2 

Liv. 

Liv. 

0.1 

0.2 

Normal  Serum 

Liv. 

Liv. 

0.5 

0.5 

D24 

D24 

0.25 

0.5 

D48 

D48 

0.1 

0.5 

Liv. 

Liv. 

Control  experiments  with  the  streptococcus  alone  gave  a  toxic 
prrnluct.  but  not  of  the  same  degree,  and  this  product  was  not 
neutralizable  by  the  immune  serum. 

These  tests  are  sufiFicient  to  show  llial  it  is  possible  to  extract 
a  substance  from  the  influenza  bacillus  whicli  has  a  killing  influ- 
ence upon  .small  animals. 

'I'he  pathological  lesions  in  these  animals  arc  uniformly  thai 
of  an  acute  congestion  of  the  lungs  with  occasional  hemorrhages 
into  the  alveoli  and  into  the  pleura. 

While  this  work  was  in  progress  a  report  was  published  by 
J.  T.  Parker'  detailing  work  along  similar  lines.  She  succeeded 
in  producing  in  bnnli  cultures  a  soluble  toxic  product.  We  have 
repeated  this  work  and  can  confirm  her  results. 

1.  This  product  is  of  a  somewhat  similar  nature  to  the  salt 
extract  endotoxic  i)rf)duct  and  the  two  substances  cross  imminiize. 

2.  Serologic  Itnrstigatiotts. — We  have  found  that  the  poly- 
valent horse  serum  and  monovalent  rabbit  and  guinea-pig  sera 
show  cross  relationshi|)  l)etwcen  the  various  strains  of  influenza 
bacillus  studied,  even  the  strains  isolated  from  sporadic  cases 
before  the  start  of  the  present  epidemic.  These  relationships 
were  shown  by  agglutination  tests  and  absorption  of  agglutinins 
and  cross  protection  tests. 

'  Jour.  A.  M.  A.,  72,  476,  1919. 
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TABLE  V 

Protection  tests  against  various  strains  of  influenza  bacilli,  both  homologous 

and  heterologous 

Serum :  polyvalent  horse  serum  79699. 

All  emulsions  standardized  to  a  strength  of  5,000  million  to  c.c. 
Injections   of   serum   and   emulsion    were   made    simultaneously   into   the 
peritoneum  of  white  mice. 


Dose 

Dose 

Emulsion, 

C.c. 

Strains 

Serum 

117* 

136* 

141* 

143* 

144* 

120 

130 

.3r 

132 

0 

I.O 

D24 

D18 

D24 

D18 

D18 

D24 

D18 

DI8 

D18 

0 

0.5 

DI8 

D18 

Liv. 

S.  D18 

D18 

D24 

D18 

DI8 

D18 

0 

0.25 

DI8 

D24 

D36 

D24 

D24 

D48 

Liv. 

DI8 

Liv. 

0 

O.I 

D36 

D48 

Liv. 

D24 

Liv. 

Liv. 

Liv. 

DI8 

Liv. 

Normal 

c.c. 

0.5 

0.5 

D18 

D18 

D18 

D18 

DI8 

D18 

Immune 

c.c. 

0.1 

1.0 

Liv. 

Liv. 

Liv. 

Liv. 

Liv. 

Liv. 

D18 

D48 

Liv. 

0.1 

0.5 

Liv. 

Liv. 

Liv. 

Liv. 

Liv. 

Liv. 

Liv. 

Liv. 

D- 

D  =  Dead  with  number  hours  lived. 
Liv.  =  Recovering. 
S  =  Sick. 


TABLE  VI 

Absorption  test  to  determine  relationship  of  strains  employed  for  immuniza- 
tion and  others  not  so  employed 

Serum :  polyvalent  79699. 

Strain  for  absorption  143   (Hygienic  Laboratory  103)   heavy  emulsion. 

Dilution  at  which  absorption  occurred,  i  :  25. 

Temperature  at  which  absorption  occurred,  27°  C. 

Time,  2  hours. 

Untreated  serum  control 


117 
144 
132 
138 


117 
144 

132 
138 


50 

100 

200 

I 

4 

4 

3 

4 

4 

- 

4 

4 

4 

4 

4 

400  800        x,6oo 

4  3        —     Immunizing  strains 

4        —        — 

44        —     Non-immunizing   strains 

4        —        — 
Absorbed  Scrum 


—  3 


*  Marks  homologous  immunizing  strains. 
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3.  PiUhohniy  of  Experimental  Influenzal  Infections. — The 
salt  extract  toxin  and  broth  toxin  and  streinococcus-innucnza 
toxin  produce*!  unifomily  acute  C(»nj;cstion  of  the  hinj;  with 
occasional  hein(»rrhaj;es  into  alveoli  and  pleura. 

4.  7Vu'  Influence  of  the  Oryanisius  u(>on  Secondary  hna- 
sions. — Injections  of  the  influenza  bacilli  or  its  i)ro(lucts  into 
animals  in  sublethal  doses  predisposed  these  animals  to  infection 
of  the  lungs  with  other  Drganisms.  cither  spontaneously  or  arti- 
ficially when  the  organisms  were  introduced  into  the  pharynx  or 
into  other  parts  of  the  body. 

CONCLUSIONS 

1.  i  hat  the  inlluenza  bacillus  is  capable  of  producing  a  toxic 
substance. 

2.  That  this  substance  when  introduced  int(»  the  circulatii^n 
produces  congestion  of  the  respiratory  tract  with  hemorrhages 
into  the  alveoli. 

3.  That  certain  conditions  of  symbiotic  growth  intensify  the 
liberation  of  the  toxin. 

4.  That  as  an  effect  of  the  action  of  the  poison  the  lungs  show 
a  predisixjsition  to  invasion  by  various  organisms,  with  the  pro- 
duction of  secondary  lesions. 

5.  That  there  is  nothing  in  the  serological  evidence  to  pre- 
chule  the  consideration  of  this  organism  or  its  inllucnce  as  an 
imjKjrtant  factor  in  the  disease  known  as  clinical  inlliunza. 

Discussion: 

Db.  Wilxjams:  Dr.  Huntoon's  work  is  extremely  interesting  and  impor- 
tant from  the  standpoint  of  the  pathoRenicity  of  the  influenza  t)acillus,  but 
until  further  corroborative  serological  tests  show  that  the  majority  of  the 
strains  isolated  during  the  pandemic  are  the  same,  there  is  very  little  evidence 
added  as  to  the  relationship  of  the  influen/a  bacillus  to  the  cause  of  the  pan- 
demic. We  have  so  far  tested  over  160  strains  of  the  influenza  bacillus. 
Atx>ut  fifteen  were  isolated  from  autopsies;  over  sixty  were  isolated  from  the 
earlier  cases  at  the  beginning  of  the  epidemic,  others  were  controls,  and  from 
these  160  strains  we  have  only  four  pairs.  With  direct  agglutination,  of 
course,  we  have  gotten  quite  a  good  deal  of  crossing,  but  we  have  obtained 
practically  no  crossing  after  absorption. 
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Dr.  Cole:  It  is  extremel}-  interesting,  almost  of  prime  importance,  if  Dr. 
Huntoon  thinks  he  has  succeeded  in  demonstrating  a  specific  toxin  obtained 
from  the  influenza  bacillus,  and  I  wish  he  would  tell  us  a  little  more  of  the 
details  of  the  method  emploj'ed  in  producing  this  toxin.  Bacterial  toxins  are 
not  very  numerous,  and  if  he  has  succeeded  in  demonstrating  a  true  toxin,  he 
has  made  a  ver\-  important  addition  to  our  knowledge  of  infectious  disease. 

Dr.  Hatfield:  I  should  like  to  ask  Dr.  Huntoon  the  exact  source  of  the 
strains  he  used. 

Dr.  Ewixg  :  I  have  had  the  opportunity  to  examine  the  sections.  It  is 
very  difficult  to  demonstrate  any  specific  feature  of  the  lesions  produced  under 
these  circumstances  in  such  small  animals.  I  think,  however,  that  the  extreme 
hyperemia  and  miliary  hemorrhages  of  the  so-called  toxic  lungs  are  rather 
striking.  That  raises  the  question  whether  other  toxins  will  not  do  exactly 
the  same  thing.  The  lesions  produced  by  the  toxin  plus  the  inhaled  strepto- 
coccus are  very  close  reproductions  of  some  of  the  lesions  seen  in  cases  of 
human  influenza. 

Dr.  Jobling  :  I  should  like  to  ask  Dr.  Huntoon  if  he  used  any  other  types 
of  organisms,  or  other  substances,  before  using  the  streptococci,  and  also,  if 
he  made  any  blood  examinations,  and  if  so,  was  there  a  leucopenia.  While 
working  with  meningococci  several  j'ears  ago,  I  obtained  toxins  as  strong, 
and  in  some  instances,  stronger,  than  those  just  described  by  Dr.  Huntoon. 
We  believed,  however,  that  these  were  endotoxins,  as  we  were  unable  to  use 
them  for  the  standardization  of  the  anti-meningococcus  serum. 

Dr.  Huntoon  :  In  regard  to  the  matter  of  growth  which  Dr.  Cole  asked 
about.  These  organisms  are  grown  upon  agar.  It  is  half  lung  and  half  beef 
heart,  and  to  it  is  added  horses'  blood  in  the  proportion  of  about  2  to  3  per 
cent.  It  is  placed  in  the  autoclave  for  two  to  three  minutes  and  then  slanted 
and  used.  Concerning  the  question  of  toxin  production  :  The  material  was 
transferred  to  Petri  dishes  and  dried  in  vacuo  over  sulphuric  acid.  It  takes 
about  four  days  to  dry  it  out.  We  then  prepared  it  as  I  described  in  my 
presentation,  by  grinding  it  up  with  salt,  so  that  we  exposed  the  organism  to 
concentrated  salt  solution,  and  apparently  obtained  the  material  in  solution 
in  that  manner.  The  streptococcus-influenza  toxin  is  plain  enough,  that  is, 
just  growing  the  streptococcus  in  an  emulsion  of  the  organism  for  48  hours 
and  then  taking  it  off  through  a  Berkefeld  filter.  The  broth  we  used  was 
plain  vitamine  broth.  The  source  of  the  cultures  was  varied:  strain  117  is 
an  old  strain  isolated  in  1917  from  a  case  of  tonsillitis.  Most  of  the  strains 
were  isolated  in  Philadelphia  during  the  epidemic  there.  Strains  141  and  143 
we  obtained  from  the  Hygienic  Laboratory.  One  hundred  and  forty  is  the 
so-called  Boston  strain.  Another  came  from  the  Army  Medical  School.  We 
felt  that  we  had  a  rather  wide  distribution.  Four  were  isolated  in  1917  before 
the  epidemic  in  this  country  started.  You  will  note  carefully  that  I  do  not 
claim  causal  relationship  for  these  organisms.  I  do  not  think  that  the  evi- 
dence is  sufficient  to  claim  any  such  thing,  but  I  think  that  the  results  show 
that  it  is  possible  to  explain  the  disease  and  not  use  any  otiier  organisms  but 
those  which  we  have  found  in  cases  of  the  disease.  In  an  article  by  Gibson 
and  Kent  in  the  British  Medical  Journal  for  December,  in  discussing  a  filter- 
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able  virus,  the  description  of  the  Iuiiks  for  some  of  their  monkeys  could  be 
transferred  to  some  of  our  animals. 

We  have  used  control  animals  with  mcninKococcus  extract,  made  in  the 
same  manner,  and  also  pncumococcus  extract  and  streptococcus  extract.  With 
none  of  these  were  wc  able  to  kill  mice  with  doses  of  one  cubic  centimeter. 
We  killed  some  of  the  animals  and  the  lunRs  did  not  show  anywhere  near  the 
degree  of  hyperemia  that  these  influenza  lungs  did. 
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II.    A.    MIKUAV.    M.I). 

{From   the   Department   of  Surijery.   Colleye   of   I'hysiciatis  uttd   Surgeons, 
ColumHa  Unhersily,  New  York) 

I  shall  |)resein  the  histories  and  pathological  specimens  of 
two  cases  of  nialij^Miant  neoplasm  of  the  same  tyi)e,  the  character- 
istics of  which  are  sufficienily  distinct,  we  believe,  to  make  the 
diagnosis  unmistakable. 

-Malignant  melanomas  are  not  uncommon  and  we  would  not 
have  considered  tlie.se  cases  worth  recording  if  it  were  not  ior  the 
fact  that  their  clinical  appearance  was  unusual  enough  to  puzzle 
a  number  of  capable  surgeons  wht)  remained  ignorant  of  the  true 
nature  of  the  tumors  until  the  pathological  reiK)rts  were  made 
known.  Helieving  that  on  this  account  they  will  be  of  srjme 
interest  to  the  sfjciety,  I  offer  the  following  cases  for  your  con- 
sideration : 

Case  I. — No.  64^83.  Mrs.  D.,  housewife,  aged  35  years,  entered  the  Prcs- 
byierian  Hospital  on  October  29.  1918,  complaining  of  a  tumor  of  tlie  right 
lateral  costal  region  of  six  years'  duration. 

I'resent  Illness:  The  patient  says  that  she  has  always  had  a  small  brown 
mole  at  the  site  of  the  present  tumor.  Six  years  ago  this  was  tied  off  and 
later  for  some  reason  treated  with  cocaine,  leaving  a  brownish  speck  in  a 
small  scar  which  spread  slightly  but  gave  no  trouble  until  three  years  later. 
At  this  time  the  mole  became  irritated  and  broke  open  with  some  bleeding. 
After  healing  a  small  lump  remained.  Twenty-one  months  ago  at  the  end 
of  her  third  pregnancy,  the  lump  again  became  irritated  and  broke  open. 
Since  that  time  it  has  grown  rather  rapidly  in  size,  especially  in  the  last  two 
montht,  and  there  has  been  a  |)ersistent  reddish-yellow  discharge. 
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She  complains  of  continuous  dull  pain  in  the  tumor  and  frequent  shooting 
pains  radiating  from  the  axilla  around  the  side  to  the  site  of  the  mass.  The 
pain  is  increased  bj'  using  the  right  arm,  which  feels  numb.  For  the  past 
three  months  she  has  noticed  swollen  glands  which  have  grown  rapidly  in  the 
right  armpit  and  right  side  of  neck.  Lately  she  has  lost  some  weight  and 
strength. 


Fig.    I.     Case    I.     Presbyterian    Hospital    Xo.    6781.     Pedunculated    melano- 
carcinoma  at  the  time  of  entrance  into  the  hospital. 
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Past  History:  Aside  from  an  operation  for  appendicitis  fourteen  years 
ago.  she  has  never  been  sick.  She  has  had  three  pregnancies :  a  stillbirth  and 
two  living  children  who  are  now  in  Rood  health. 

Family  History:   Negative. 

Physitol  lirawination :  In  the  right  lateral  costal  region  is  a  cauliflower- 
like tumor  (Fig,  i),  six  inches  in  diameter,  attached  to  the  skin  by  a  small 
pedicle,  around  the  margins  of  which  in  the  skin  arc  several  nodules  of  vary- 
ing siie.  The  surface  of  the  mass  is  necrotic  and  discharges  a  grccnish- 
hlack  foul-smelling  exudate.     N'o  other  moles  arc  found  elsewhere  in  the  skin. 

In  the  right  axilla  and  right  supra-clavicular  regions  there  arc  masses  of 
hard  glands.     There  were  rales  in  both  lungs. 

Diagnosis:  "  Probably  sarcoma  of  the  chest  wall." 

Course:  Dr.  Hawkes.  the  surgeon  in  charge,  decided  to  remove  the  pri- 
mary growth  as  a  palliative  measure. 

Operation:  Oct.  30,  1918.  An  elliptical  incision  around  the  tumor  about 
two  inches  away  from  the  pedicle  was  made  so  as  to  include  the  few  sur- 
rounding nodes  in  the  skin.  A  plain  gauze  drain  was  inserted  in  the  outer 
end  of  the  wound  which  was  closed  with  silkworm  gut  and  silk. 

After  the  operation,  the  axillary  glands  grew  rapidly,  causing  much  dis- 
comfort from  their  size  and  so  a  second  operation  was  decided  upon. 

Pre-operative  diagnosis  was  metastatic  sarcoma  of  axillary  glands. 

Operation:  November  14.  1918.  A  six-inch  incision  parallel  to  the  lower 
edge  of  the  right  pectoralis  major  muscle  gave  sufficient  space  for  the  removal 
of  a  dense  mass  of  lymph  nodes  and  adherent  connective  tissue,  the  whole 
thoroughly  infiltrated  by  neoplasm.  The  operation  was  of  necessity  incom- 
plete due  to  the  invasion  of  chest  wall  structure  by  tumor  tissue.  A  gauze 
drain  was  inserted  in  the  upper,  outer  corner  of  the  wound. 

X-ray  examination  on  October  29  had  shown  the  presence  of  nodules  in 
the  left  lung  and  so  the  patient  was  subjected  to  twelve  x-ray  treatments  at 
about  five-day  intervals,  covering  the  chest  anteriorly  and  posteriorly  on  both 
sides.  Coley's  serum  was  injected  three  times,  in  doses  of  %-%  minims  at 
about  four-day  intervals. 

The  wound  from  the  second  operation  healed  rather  quickly,  but  the 
posterior  wound  was  slow  to  repair  and  a  number  of  small  tumor  nodules 
developed  in  the  surrounding  skin.  Throughout  her  stay  in  the  hospital  the 
woman  ran  a  morning  temperature  of  too"  to  101°  until  the  last  two  weeks 
when  it  occasionally  reached  103',    The  pulse  varied  between  80  and  120. 

The  left  axillary  nodes,  the  right  side  of  the  tongue,  the  left  inguinal 
nodes  and  the  right  cervical  glands  then  became  involved.  One  hundred  mil- 
ligrams of  radium  were  applied  for  one  hour  on  two  occasions  to  the  tongue 
with  no  improvement. 

On  January  13  the  patient  had  convulsions  which  left  her  witli  facial 
paralysis  and  ptosis  of  bfjth  upper  lids,  and  on  January  17,  after  a  series  of 
spasmodic  twitchings  in  all  her  muscles,  she  died.  The  immediate  cause  of 
death  was  thought  to  have  been  one  or  more  metastases  in  the  braui.  Per- 
mission for       '  ^  as  not  obtained. 

First  r.i  Report,  October  30,  1918: 
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Gross  Exa]iiiiiafioii :  The  specimen  consists  of  an  elliptical  piece  of  skin, 
7X5  cm.,  attached  b}-  a  pedicle  2.5  cm.  wide,  to  a  lobulated  dense  tumor 
mass,  17  X  15  X  Q  cm.   (Fig.  2).     In  spots  the  surface  is  ulcerated.     On  one 


Fig.  2.     Case  I.     Cut  section  of  the  tumor. 


side  the  lobulations  are  small,  0.2  cm.  in  diameter,  but  elsewhere  they  are 
about  2  cm.  in  diameter,  and  their  respective  stems  connect  with  the  main 
pedicle.  The  cut  section  shows  an  irregular  cortex  of  white  tumor  tissue 
conforming  to  the  lobulations  on  the  surface.  In  the  depths  of  the  stroma 
and  actually  in  the  pedicle  there  are  four  rounded  distinct  tumor  masses  ap- 
parently separated  from  the  pedunculated  surface  lobulations. 

Microscopic  Examination:  The  tumor  mass  is  divided  by  very  vascular 
connective  tissue  into  lobules  which  are  further  subdivided  into  alveoli  (Fig. 
3).  These  are  filled  with  great  numbers  of  large,  sharply  outlined  irregularly 
shaped  cells  of  various  types.  Most  of  them  arc  round,  but  there  are  many 
others  which  are  fusiform,  hexagonal  and  rectangular  in  outline.     The  nuclei 
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are  as  a  rule  large  and  vesicular,  hut  otherwise  present  all  varieties  of  shapes 
and  positions  in  a  homogeneous  pink  cytoplasm.  Many  cells  have  more  than 
one  nucleus — as  many  as  ten  hcinK  fnund  in  one  cell.  In  some  cases  the  cyto- 
plasm of  the  various  cells  appears  as  one  homoKcneous  matrix,  whereas  in 
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Fic,  3.     Case   I.     Microscopic   view   nf   llie   tumor   showing   Kcneral   alveolar 

configuration. 


other  parts  there  are  definite  margins  hetween  the  ce'.ls  which  have  distinctly 
epithelial  characteristics.  Vacuoles  are  common.  There  are  numerous  mitoses, 
and  the  picture  is  clearly  cme  of  intensive  cellular  proliferation.  Tlicrc  are 
areas  of  hemorrhage  and  round  cell  infiltration. 

Diagnosis:  Sarcoma  of  the  skin  of  the  lateral  costal  region. 

(N.B.  It  was  nor  noticed  until  later  that  in  certain  areas  tlierc  were 
numerous  large  non-phagocytic  cells  filled  with  brown  granular  pigment  which 
had  the  characteristic  appearance  of  melanin.) 

Second  Pathological  Report.  November  14.  iyi8: 
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Fk;.  4.     Case  I.     Hij^li-powcr  view  nf  ditterent  areas  of  the  tumor,     (d) 
Melanin-containing  cells,  (/;)  liyalin  ground  substance,   (c)  mitosis.  ((/)  giant 

cells. 
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Gross  Examination:  Specimen  consists  of  a  polygonal  mass,  lO  X  7  X  6 
cm.  Its  outer  surface  is  everywhere  roughened  where  the  wound  of  operation 
has  separated  the  tumor  mass  from  the  surrounding  tissue.  There  are  several 
prominent,  irreguarly  rounded  elevations  suggesting  an  internal  lobulation. 
On  cut  section,  there  is  found  to  be  an  adventitious  capsule  averaging  about 
0.75  cm.  in  thickness,  within  which  there  are  rounded  tumor  masses  distinct 
from  the  fibrous  tissue.  One  of  these  masses  is  discolored,  apparently  from 
extravasated  blood.  In  general,  the  tumor  tissue  is  light  in  color  where  it  is 
well  preserved,  but  where  degeneration  has  apparently  commenced,  it  has  a 
grayish  tinge. 

Microscopical  Examination :  There  is  an  exceedinglj^  loose  reticular  tissue 
structure  supporting  many  large  sized  cells  with  relatively  large,  deeply  stain- 
ing nuclei  (Fig.  4).  Many  of  these  cells  have  more  than  one  nucleus.  All 
the  true  tumor  cells  vary  in  size,  as  do  also  the  nuclei  within  them.  In  places 
the  tumor  cells  appear  to  be  formed  as  if  they  were  syncytial  masses.  There 
are  scattered  areas  of  hemorrhage  and  areas  of  degeneration.  There  are  a 
few  blood  vessels  of  small  size  with  relatively  thin  w'alls.  A  few  small  areas 
of  l\-mphoid  tissue  suggest  that  the  growth  has  taken  the  place  of  a  lymph 
node. 

Diagnosis:  Metastatic  sarcoma  of  the  skin  in  the  axillary  l3-mph  glands. 

(No  pigment-containing  cells  were  found  in  any  of  the  slides  from  the 
axilla.) 

After  Dr.  Mallor}-  had  seen  the  slides  and  made  a  diagnosis  of  melano- 
sarcoma  and  a  number  of  dififerential  stains  had  been  made  to  exclude  the 
possibility  of  the  presence  of  neuroglia  fibers,  the  diagnosis  of  melanocar- 
cinoma  of  the  skin  of  the  lateral  costal  region  was  made  by  Dr.  Clarke. 

C.\SE  II.  No.  15523.  D-  C.,  a  tug-boat  captain,  aged  68  years,  entered  the 
Vanderbilt  Clinic  on  March  7,  1919,  complaining  of  a  growth  of  the  lower 
mid-dorsal  region.     Duration — one  year. 

Present  Illness:  The  patient  says  that  ever  since  he  can  remember  he  had 
a  small,  flat,  brown  mole  about  0.5  X  0.75  inches  over  his  lumbar  vertebrae. 
About  one  year  ago  it  became  irritated  by  his  clothing  and  started  to  increase 
in  size,  until  now  it  is  about  three  inches  in  diameter.  Growth  has  not  been 
at  a  steady  rate,  but  has  varied,  so  that  at  times  it  has  progressed  more  rapidly 
than  at  others.  During  the  last  four  months  there  has  been  an  almost  con- 
tinuous watery  discharge,  often  hemorrhagic,  which  each  day  soaked  through 
three  thick  layers  of  gauze.  The  tumor  is  only  painful  when  it  is  mechan- 
ically irritated.  The  man  has  had  a  feeling  of  heat  along  the  inner  side  of 
his  right  leg  during  the  last  few  days.  He  says  that  he  has  lost  a  little  weight 
and  strength  lat&ly  due  to  anxiety  about  his  condition. 

Past  History:  Negative. 

Family  History:  Negative. 

Physical  Examination :  In  the  mid-dorsal  region,  just  to  the  right  of  the 
third  lumbar  vertebra  is  a  lobulated,  pedunculated  tumor,  7X9  cm.,  elevated 
about  4  cm.  from  the  skin  surface.  It  is  mostly  pinkish  in  color,  but  is 
marked  with  many  ulcerating  and  hemorrhagic  areas  of  various  shades  of 
green,  red  and  black.     The  skin  immediately  surrounding  the  growth  has  a 
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sort  of  pinkish  color.  There  are  man}'  other  widelj'  distributed,  pigmented 
moles,  some  flat  and  others  elevated,  in  the  skin.  The  main  claims  that  these 
have  existed  since  childhood. 

A  rather  hurried  general  examination  of  the  chest  and  the  abdomen  was 
negative.     Xo  lymph  nodes  were  found  to  be  enlarged. 


Fig.  5.  Case  II.  Vanderbilt  Clinic,  Xo.  15523,  Surgical  Pathology  Xo. 
5410.  Cut  section  of  the  melano-carcinoma  of  the  skin  of  the  back  removed 
at  operation. 
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Diagnosis:  Fibro-cpithclial  tumor  of  the  skin. 

Of>fration:  March  7,  1919.  Dr.  I-ocwi  removed  the  tumor  hy  an  elliptical 
incision  throuKh  the  skin,  which  incUuied  some  subcutaneous  tissue. 

Course :  The  wound  is  iiealiuK  as  well  as  can  he  ex|»ected. 

X-ray  shows  an  enlarged  thoracic  aorta  and  an  apparent  rarefaction  or 
twistinK  of  the  fifth  lumhar  vertebra,  but  no  suRRestive  evidence  of  any 
metaviases. 

Pathological  Report 

Cross  Examination:  From  an  irregular  area  of  skin  and  subcutaneous 
tissue.  10  X  7  cm.,  there  protrudes  a  mushroom-like  tumor  mass,  7X7X2 
cm.  (Fig.  5).  The  pedicle  is  4  cm.  in  diameter.  The  surface  of  the  growth 
is  rough  and  lohulated,  overhangs  the  edges,  and  except  for  two  widely- 
separated  areas,  is  excoriated  and  free  from  epithelium.  On  cut  section,  the 
skin  and  sulicutaneous  tissue  is  about  i  cm.  in  thickness  and  is  distinct  from 
the  tumor  proper,  which  consists  of  rounded,  irregular  masses  of  solid  and 
relatively  homogeneous  neoplastic  tissue.  There  are  some  dark  areas,  api)ar- 
ently  due  to  hemorrhage,  one  of  which  is  about  0.5  X'  cm.  (iross  examina- 
tion suggests  a  very  cellular  type  of  tumor  growth. 


Flc  6.     Case  II.     Microscopic  view  of  the  tumor  showing  melanin-containing 

cells. 
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Microscopic  Examination :  The  section  shows  that  the  tumor  is  com- 
posed of  a  great  inimher  of  cells  closely  packed  together  and  divided  irregu- 
larly by  fine  connective  tissue  trabeculse  into  alveoli  of  varying  shapes  and 
sizes  (Fig.  6).  In  general  the  cells  have  little  appreciable  cytoplasm,  but 
consist  mostly  of  relatively  large  oval  vesicular  nuclei.  There  are  other  cells, 
however,  with  considerable  protoplasm  and  some  with  smaller  pycnotic  nuclei. 
Numerous  pigment-containing  cells  are  found  throughout  the  section  ;  some 
of  these,  situated  in  the  trabeculse,  have  rather  large,  light-brown  refractile 
granules  which  by  the  potassium  ferrocyanide  stain  are  shown  to  contain  iron  ; 
whereas  others,  i.e..  the  true  tumor  cells  in  the  alveoli — contain  smaller  and 
darker  granules  which  are  not  differentially  stained  and  have  the  typical 
appearance  of  melanin. 

Diagnosis:  By  Dr.  Clarke:  Melano-carcinoma  of  the  skin. 

In  the  first  case  discussed,  as  the  resuk  of  a  routine  morpho- 
logical examination  by  the  pathologists,  who  were  not  aware  that 
the  growth  originated  in  a  mole,  the  diagnosis  of  sarcoma  was 
given.  It  was  not  until  a  second  more  careful  microscopical  ex- 
amination was  made  that  the  pigment  cells  were  observed,  and 
in  fact  these  were  so  few  in  number  that  it  is  perfectly  conceivable 
that  sections  might  have  been  cut  in  which  there  would  have  been 
none  of  them  present.  There  are  many  such  instances  in  which 
morphology  alone  cannot  be  relied  upon  in  all  cases  to  give  the 
most  accurate  interpretation  of  a  disease  process.  In  the  second 
case  the  similarity  between  it  and  the  previous  one  was  imme- 
diately recognized  and  the  diagnosis  given  on  gross  examination 
was  made  more  certain  by  the  knowledge  that  the  growth  origi- 
nated from  a  mole. 

Disciissio)! : 

Dr.  Moschcowitz  :  I  was  rather  disappointed  that  Dr.  Murray  did  not 
express  his  views  covering  the  origin  of  the  melano-carcinoma,  and  the  source 
of  the  pigment. 

Dr.  Murray:  In  regard  to  the  origin  of  melanotic  tumors,  the  subject 
has  been  discussed  so  many  times  rather  recently  by  Dr.  Coley  in  this  city, 
Dr.  McCarty  of  the  Mayo  Clinic,  and  by  others,  that  I  considered  these  two 
specimens  rather  meager  material  on  which  to  base  any  new  hypothesis.  The 
reasons  given  by  McCarty,  who  was  the  last  to  write  on  the  subject,  for 
believing  that  the  majority  of  these  tumors  arose  from  the  epithelium,  are 
subscribed  to,  I  l)elieve,  by  Dr.  Clarke,  and  for  that  reason  the  title  of  the 
paper  was  melano-carcinoma  and  not  molano-sarcoma. 


38  AI.VAN    L.    BARM  H 

RFPORT  (W    \  (^\SI-:  ()!•   CYST  Ol"    I  III-    TI'-STICLK 

I\   A   1 )()(". 

\l.\  AN    I..    nAR.\(   11.    M.l>. 

(From  thf  Department  of  Sun/try,  College  of  I'hysiiians  mid  Surgeons, 
Columbia  University.  .V.:.    York) 

The  hrsi  description  of  cysts  of  liic  icxiulc  is  that  of  Astley 
Cooper  (  I  )  in  i«^45.  under  the  name  of  hydatid  disease  of  the 
testis.  He  described  four  cases,  and  sharply  divided  them  from 
cysts  arising  in  connection  with  new  growths,  which  he  termed 
fungoid  (h'sease  of  the  testis.  There  docs  not  seem  to  he  evidence 
that  they  were  of  neoplastic  origin,  although  such  an  opinion  has 
been  recently  vouchsafed  f<»r  them  (13).  Succeeding  accounts 
were  less  accurate  in  dilTercntiating  cysts  of  the  testicle  from 
cystic  neoplasms.  Cases  were,  however,  described  by  Curling 
(2),  1850.  Hockenburg  (3),  1885.  and  Walliman.  (4),  191  r. 
Albert  (  5  )  mentions  three  cysts  of  the  testicle  in  6,000  autopsies. 

The  present  case  is  that  of  a  shepherd  dog.  nine  years  ofd. 

Past  History:  Dor  was  run  over  l>y  an  automobile  when  four  or  five 
years  old. 

Present  History:  Swelling  of  scrotum  was  noticed  one  and  one  half  years 
ago.  Increase  in  size  was  gradual.  Dor  was  healthy  save  for  occasional 
attacks  of  obstipation  lasting  three  to  five  days.  duriuR  which  time  he  Rave 
evidence  of  beinR  severely  prostrated.  He  had  just  recovered  from  such  an 
attack  three  weeks  aRo,  but  was  at  this  time  in  apparent  Rood  liealth. 

lixamination:  Scrotum  was  much  swollen,  sjiherical.  sm(»oth.  and  fluc- 
tuated; it  did  not  transmit  liRht.  It  could  not  be  reduced  into  abdomen. 
One  testicle  could  be  made  out  at  the  lower  extremity  of  scrotum.  No  siRUS 
of  inflammation  were  present. 

Diagnosis:  Hernia  and  hydrocele. 

Operation:  On  incisiilR  tunica  vaginalis,  a  smooth  rounded  cyst  was  seen. 
Operation  for  orchidcctomy  was  dc»nc.  and  cyst  and  portion  of  vas  removed. 
At  end  of  operation,  a  siuRle  testicle  could  be  plainly  felt  in  the  scrotum. 
The  doR  recovered  from  operati<in.  the  wound  healed,  and  he  is  now  in  good 
condition,  four  months  after  o|ieration. 

Cross  Pathology:  Surg.  Path.  No,  5264.  Specimen  consists  of  a  fpherical 
body,  the  diatneteri  of  which  are  7X6.5  cm,,  Fig.  i.  In  the  fresh  state,  it 
khowed  a  smooth,  glistening  surface,  fluctuated,  and  transilluminated  light. 
The  surface  shows  many  large  injected  veins.     At  a  point  on  one  lateral  sur- 
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face  there  is  a  bluish,  shghtly  raised  area,  3X3  cm.,  which  is  firm  on  pressure. 
On  the  opposite  surface  is  seen  a  longitudinal  mass,  6  cm.  long,  0.6  cm.  in  width 
at  its  central  part,  and  1.3  cm.  at  either  end.  This  is  clearly  the  epididymis,  and 
head,  tail  and  body  are  shown  attaclied  to  cyst  wall.  From  the  tail  of  the 
epididymis,  the  vas  is  seen  to  arise  and  extend  upward.  Section  through  the 
vas  shows  it  to  be  patent.  On  opening  the  cyst,  Fig.  2,  the  surface  is  seen  to 
be  glistening  and  for  the  most  part  smooth.  At  points  there  are  slight  ridges 
or  shelves  that  project  from  the  wall.  From  these  ridges  and  also  from  points 
on  the  wall  that  are  relatively  smooth,  there  extend  coarse  strands  that  pass 
to  the  C3'st  wall  opposite.  These  form  a  rough,  scanty  meshwork  in  which  are 
deposited  small,  soft,  yellowish  masses  that  vary  in  size,  the  largest  being  about 
3  mm.  in  diameter.  There  is  a  thin  membrane  stretching  between  some  of  the 
strands.  Section  through  the  circular  bluish  mass  referred  to  above  shows 
it  to  be  8  mm.  in  thickness  at  its  central  part;  and  from  that  point  it  dimin- 
ishes until  it  ends  in  the  cyst  wall,  the  thickness  of  which  is  i  mm.  At  the 
periphery-  of  the  mass,  the  cut  surface  is  smooth,  homogeneous  and  dark  in 


Fig.  I.  Surface  form  of  cyst  of  testicle.  Epididymis  attached  to  poste- 
rior portion  of  cyst  capsule.  Injected  veins  are  seen  on  the  surface.  Diame- 
ter of  cyst,  7  X  6.5  cm. 


color.  Centrally,  it  shows  several  large  irregular  cystic  spaces,  is  of  a  lighter 
color  and  does  not  give  the  compressed  appearance  of  the  peripheral  portion. 
The  mass  is  the  apparent  remains  of  the  testis.     It  is  notable  that  the  intra- 
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cystic  network  is  in  ({reatcr  abundance  near,  and  lia<<  a  more  direct  connection 
to,  this  testicular  mass  than  to  any  other  part  of  the  cyst  wall.  A  few  strands 
reach  over  to  the  cyst  wall  connected  to  the  epididymis.  The  disposition  of 
these  various  strands  is  very  suKK^stive  of  the  fibrous  septa  that  project  from 
the  mediastinum  to  the  tunica  albuRinea.  A  jtortion  of  the  peritoneal  sac 
which  extended  through  the  inguinal  ring  is  present,  attached  to  the  tail  of 
the  epididymis  and  the  cyst  wall.  The  sac  was  closed  off.  and  presented  no 
communication  with  tunica  vaginalis.  The  serous  ])arietal  layer  of  the  tunica 
vaginalis  was  continued  over  the  cyst  formiiiK  tlu-  visceral  layer  of  the  tunica 
vaginalis.  There  was  no  protoplasmic  connection  between  the  epididymis 
and  the  testicular  mass.    The  fluid  in  the  cyst  was  unfortunately  not  examined. 

Microscopic  Pathology:  Figure  3  represents  the  circular  bluish  mass  re- 
ferred to  as  the  remains  of  the  testis.  The  external  covering  is  of  fibrous  con- 
nective tissue.  Considerable  hyaline  degeneration  lias  taken  place  throughout 
the  capsule,  interrupting  the  fibers  and  destroying  their  iiarallcl  arrangement  in 
various  places.  Beneath  the  capsule  is  the  parenchyma.  This  is  irregularly 
divided  up  by  cysts  of  varying  sizes  and  shapes,  many  of  which  are  visible 
with  the  naked  eye.  The  cysts  are  lined  for  the  most  part  by  a  single  layer 
of  elongated  flattened  cells.  Many,  however,  are  lined  by  cuboidal  cells.  The 
majority  of  the  cysts  are  empty;  some  contain  a  homogeneous  pink-staining 
substance,  apparently  serum  ;  still  others  contain  red  blood  cells.  The  cells 
of  the  parenchyma  are  very  unusual.  They  are  of  two  varieties.  The  more 
prominent  type  consists  of  cords  or  strands  of  polygonal  epithelial  cells  with 
vesicular  nuclei.  Near  the  capsule,  they  tend  to  be  arranged  jiaralk-l  lo  the 
surface.  More  deeply,  the  arrangement  is  completely  broken  up  by  the  cysts. 
In  favorable  fields  the  width  of  these  cords  is  seen  to  be  made  up  of  two 
cells.  In  other  fields,  the  cords  do  so  merge  into  each  other,  and  are  so  over- 
lapped by  other  cells,  that  such  a  division  is  impossible.  Where  it  can  be 
seen,  the  impression  is  definitely  given  of  tubules  in  which  the  lumina  have 
and  the  lining  cells  are  in  ojipositioii.  Tlicre  is  a  delicate  con- 
-*ue  framework  separating  these  cords.  In  places  this  is  apparently 
absent,  the  cells  resting  back  to  back  against  each  other. 

The  second  type  of  cell  is  found  in  the  connective  tissue  spaces  between 
the  cords,  and  overlapping  the  cords  themselves.  It  is  a  rounded,  mono- 
nuclear cell.  The  smaller  ones  have  much  chromatin  and  resemble  lymphoid 
cells.  The  larger  ones  have  abundant  cytoplasm,  vesicular  nuclei,  some  of 
them  contain  brown  granules  resembling  hemosiderin.  They  have  the  gen- 
eral form  of  large  mononuclear  phagocytes.  These  cells,  especially  the  small 
mononuclears,  ten<l  to  be  arranged  in  groups,  although  they  are  seen  sepa- 
rately throughout.  In  this  slide,  they  are  numerically  few.  but  in  Fig.  4 
they  are  much  more  common. 

Hemosiderin  in  addition  to  being  contained  in  the  cells  can  be  seen  free 
in  the  connective  ti»«ue  spaces.    The  lining  of  the  cyst  is  composed  of  elon- 
'  cells.     In  many  places  this  is  destroyed,  the  epithelial  strands 
the  cyst  cavity  uncovered. 

is  quite  vascular,  capillaries  and    larger  blood    spaces  being 
e*p«  iiinent 
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\o  functionating  or  li\ ju  iiiniiimii  luimlrs  art-  i»risciit.  S])iriiKiti)/oa 
and  the  forerunners  of  the  sex  cells  are  nowhere  to  he  seen. 

Section  (not  rei)ro<hice(l).  This  sectit)n  was  made  tliroiiKh  a  portion  of 
the  cyst  wall  l>ctween  epiciidyniis  and  testicle  proper.  It  shows  the  capsule. 
and.  lininR  of  the  inner  surface  of  either  extremity,  a  small  mass  of  testicular 
tissue  resemhHnK  that  descrihed  ahove.  The  cords  of  polygonal  epithelial 
cells  here  have  a  more  irregular  arrangement,  giving  the  imi)ression  of  Itcing 
bent  on  each  other.  In  some  places  a  douhle  layer  of  cuhoidal  cells  surromids 
an  epithelial  cord,  so  that  it  appears  as  if  one  cord  of  cells  were  heing  in- 
vaginated  hy  another. 

The  mononuclear  cells  descrihed  ahove  are  more  freepKiit  here.  There 
are  little  collections  of  small  round  cells  and  many  isolated  large  mononuclear 
cells.  The  latter  frequently  contain  hemosiderin.  Here  hemosiderin  is  also 
present  free  in  the  connective  tissue  spaces. 


Fig.  3.  Low  power  of  testicular  mass.  Irregular  cords  of  polygonal  epi- 
thelial cells  hroken  up  hy  cysts.  Some  of  the  cysts  contain  red  hlood  cells. 
There  arc  many  capillaries  and  wide  sinuses  in  the  section.  Ahove  is  the 
lining  of  the  cyst,  composed  of  elongated  flattened  (mesothelial )  cells;  below 
is  the  fibrous  capsule. 


The   hlood    vessels   likewise   partake   of    tlie    irregiilaniy    111    this    section, 
being  more  tortuous  and  more  irregularly  disposed. 

Figure  4.     This  section  was  taken  through  the  epididymis,  and  included 
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some  subjacent  testicular  tissue.  The  epididymis  reveals  no  abnormality.  The 
head  shows  the  usual  stratified  lining  epithelium,  the  surface  cells  of  which 
are  long,  narrow,  columnar  cells,  and  possessed  of  cilia.  The  muscular  coats 
are  well  preserved.  Separated  from  the  epididymis  by  a  dense  band  of  fibrous 
connective  tissue  is  a  small  amount  of  testicular  tissue  differing  completely 
from  that  previously  seen.  Seminiferous  tubules  are  present  in  varying  de- 
grees of  function.  For  the  most  part  they  have  wide  lumina.  Frequently 
these  are  filled  with  degenerated  and  cast  oiif  sex  cells.  Some  of  the  tubules 
are  apparently  functionating.  They  present  an  outer  layer  of  one  to  three 
rows  of  flattened  connective  tissue  cells.  Upon  this  rests  the  lining  epithe- 
lium of  spermatogenic  cells,  first  small  cuboidal  cells  with  deeply  staining 
nuclei,  then  several  rows  of  large  spherical  cells  with  vesicular  nuclei  in  vary- 
ing stages  of  mitoses.  Bordering  on  the  lumen  are  small  round  cells,  a  few 
rod-shaped  cells  and  a  very  few  almost  mature  spermatozoa.  This  typical 
arrangement  is  only  infrequently  seen,  most  of  the  tubules  showing  marked 
disturbance  of  function.  A  few  have  collapsed.  Many,  however,  show  dilated 
lumina  and  have  their  epithelium  narrowed  down  to  one  or  two  laj'crs  of 
flattened  or  low  cuboidal  cells. 

In  considering"  the  pathogenesis  of  cysts  of  tlie  testicle,  it  is 
simpler  to  classify  first  their  modes  of  origin  as  either  retention 
cysts  or  non-retention  cysts.  Retention  cysts  may  conceivably 
arise  throngh  a  blocking"  of  certain  portions  of  the  excretory 
apparatus  of  the  testis,  as  vas  deferens,  ducts  of  the  epididymis 
or  seminiferous  tubules.  Or  they  arise  from  some  glandular  re- 
mains, cut  off  in  the  process  of  development,  which  suddenly  re- 
cei\'e  the  stimulus  to  secrete,  as  the  cysts  of  the  parodidymis.  In 
these  cases  there  is  a  closed  cavity  or  duct  lined  by  a  secreting 
epithelium.  The  secretion  of  this  glandular  epithelium  tends  to 
flatten  the  lining  cells  and  by  gradual  distention  to  compress  the 
adjacent  connective  tissue  so  that  a  capsule  composed  of  epi- 
thelium internally,  and  connective  tissue  externally,  is  formed. 
The  cyst  contents  are  derived  from  the  secreting  epithelium. 
Similarly,  cysts  derived  from  the  blocking  of  lymphatic  channels 
might  l)e  concei\'ed,  as  hygromata,  with  the  lining  here  of  endo- 
thelial origin. 

Xon-retention  cysts  may  be  said  to  arise  in  the  testicle  in  con- 
nection witli  one  of  the  following  processes:  (i)  Hemorrhage. 
(2)  necrosis,  (3)  extra\-asation  of  seminal  tluid,  (4)  neoplastic 
origin.    It  is  the  c}'st  arising  as  a  result  of  hemorrhage  or  necrosis 
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that  is  to  be  csiwcially  consitlcrcil.  (  The  extravasation  of  seminal 
fluid  llirouph  rupture  of  tuhules  can  be  considered  of  like  nature. ) 

In  the  formation  of  hemorrhaji;ic  and  necrotic  cysts  a  classical 
description,  that  of  Adami  and  Nichols  (6),  is  somewhat  as  fol- 
lows: Blood  is  exuded,  and  a  destruction  of  inclosed  tissue  results. 
Through  autolysis  and  leuktx-ytic  ajjcncies.  the  Ixxlies  of  the  cor- 
puscles, cell  debris,  and  finally  the  hcmoj^lobin.  arc  absorbed, 
leavinjj  a  clear  serous  fluid  around  which  a  capsule  has  {gradually 
formed.  Descriptions  of  this  character,  however,  leave  much  to 
be  desired. 

Why  is  not  the  hemorrhagic  area  organized,  what  causes  the 
formation  of  an  internal  lining  of  flatiened  epithelial  or  mcso- 
thelial  cells,  how  is  the  peripheral  portion  of  the  capsule,  composed 
of  compressed  fibrous  tissue,  to  be  accounted  for.  what  is  the  cause 
of  the  i>ersistent  distention  and  enlargement  of  the  cyst  sac,  its 
swift  refilling  when  emptied?  These  are  some  of  the  (piestions 
that  lack  ade(|uate  explanation  in  the  non-retention  cysts.  W'il- 
liam  C.  Clarke  has  advanced  a  hypothesis  that  meets  these  ques- 
tions. He  supjxises  that  where  cysts  are  formed  as  a  result  of 
hemorrhage,  there  are  substances  present  which  act  in  a  two-fold 
manner.  ( i )  They  keep  the  blood  fluid,  and  (  2  )  they  raise  the 
osmotic  pressure  in  these  cavities.  These  substances  may  be  of 
salt  nature,  varying  with  each  man's  individual  blood  chemistry. 
This  hyprithesis  explains  why  connective  tissue  cells  do  not  organ- 
ize the  hemorrhage,  since  it  has  been  shown  in  vitro  that  fibro- 
blasts do  not  grow  into  fluid  but  that  they  spread  themselves  alxmt 
it  and  fomi  a  covering.  This  has  been  demonstrated  in  1  )r. 
Clarke's  laboratory  by  the  formation  (A  experimental  meso- 
thelium  (7).  Si)ecially  prepared  collodion  foreign  bodies  were 
intr(Mluce<l  intf>  the  subcutaneous  tissue  of  a  dog.  Specimens 
were  removed  after  20  to  30  days,  and  the  collodion  l)odies  were 
found  covered  by  elongated  flattened  cells  closely  disiK)sed  and 
parallel  to  the  free  surfaces.  I'urther  experiments  in  vitro  showed 
that  cells  surrounding  serum  became  elongated  and  flattened  in 
a  similar  way.  Through  the  observation  incubator  it  was  seen 
that  these  cells  were  derived  from  connective  tissue  cells.     It  was 
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also  shown  that  where  open  collodion  boxes  containing  serum 
were  placed  in  the  tissues,  the  serum  was  not  invaded  but  was 
always  covered  by  a  flattened  layer  of  connective  tissue  cells. 
Thus  it  was  demonstrated  that  connective  tissue  surrounding  a 
relativelv  non-irritating  foreign  body  as  collodion  or  serum, 
would  form  a  lining  pavement  mesothelium  composed  of  elon- 
gated flattened  cells.  In  these  cases,  no  capsule  was  formed,  no 
fluid  distending  the  cavity  occurred,  and  a  cyst  could  not  be  said 
to  ha\e  been  produced.  It  was  stated  above  that  the  substances 
that  kept  the  blood  fluid  also  raised  the  osmotic  pressure  within 
the  cavity.  With  higher  osmotic  pressures  obtaining,  the  fluid 
elements  of  the  blood  and  lymph  difi^use  into  the  space  and  cause 
increasing  distention.  The  bordering  connective  tissue  cells  be- 
come flattened  to  form  a  mesothelial  lining,  as  explained  above, 
and,  in  addition,  the  distending  pressure  is  transmitted  periph- 
erally, causing  compression  of  the  adjacent  connective  tissue  and 
ultimately  its  fibrous  capsule.  The  increasing  contents  of  the 
gland  and  the  formation  of  the  capsule  can  thus  be  explained  in 
these  non-retention  cysts.  In  retention  cysts,  the  secretion  of  the 
lining  cells  is  held  to  be  the  factor  that  distends  the  cavity  and 
causes  mechanical  flattening  pressure  on  the  lining  cells.  It  is 
this  same  secretion  that  causes  the  cyst  to  fill  up  again  when  its 
contents  have  been  evacuated.  In  non-secretory  cysts  this 
mechanism  is  alxsent,  and  the  hypothesis  of  Clarke  is  adequate  to 
explain  these  above-named  phenomena.  Mere  fluidification  of 
hemorrhagic  and  necrotic  contents  would  presumably  not  cause 
progressive  flattening  pressure,  progressive  distension,  and  reac- 
cumulation  of  fluid.  The  supposition  might  be  offered  that  the 
connective  tissue  cells  in  the  presence  of  fluid  take  on  by  meta- 
plasia a  secretory  activity,  but  this  finds  no  convincing  analogy  in 
cellular  pathology  elsewhere. 

An  interesting  corollary  to  the  hypothesis  of  Clarke  is  found 
in  recent  work  on  fibrinolysis.  In  brief,  it  was  observed  by  Good- 
pasture (8),  that  a  clot  formed  from  the  blood  of  people  who 
had  cirrhosis  of  the  liver  autolyzed  in  3  to  12  hours,  leaving  clear 
serum.      If  l)loo(l  is  drawn  from  a  relativeh'  normal  individual 
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into  a  slcnlc  lla>k.  ii  will  rcinain  cloltcd  a  week  or  lonj^er.  there- 
after slowly  (Jisst>lvin|j.  In  ceriain  people,  especially  in  those  suf- 
fering from  cirrhosis,  ami  in  dogs  injected  with  proteoses  or 
poisoned  by  phosphorus,  a  clot  forms,  but  the  fibrin  autolyzes, 
leaving,  in  three  to  four  hours,  the  iluid  serum.  So  that  in  these 
conditions,  hemorrhage  occurring  in  the  tissues,  instead  of  clot- 
ting, forming  a  fibrin  meshwork  and  then  organizing,  undergoes 
fluidification.  In  fact,  in  one  of  the  cases  reported  l)y  him, 
autopsy  immediately  after  death  showed  a  fluid  pond  the  size  of 
an  egg  in  the  sulKutancous  ti>>ue  of  the  abdominal  wall.  Xo  evi- 
dence of  clot  was  present.  What  would  have  hai)pencd  to  this 
collection  of  serum  in  a  confined  space  is  difficult  to  tell.  In  the 
light  of  the  experiments  in  the  observation  incubator  above  men- 
tione<l.  it  does  not  seem  too  much  to  say  that  a  lining  membrane 
of  flattened  me.sothelial  cells  would  have  formed  about  it.  Thus 
we  would  have  an  abnormal  collection  of  fluid,  surrounded  and 
Unralized  by  a  pavement  lining  derived  from  connective  tissue. 
Whether  this  pond  of  blcKxl  would  have  in  addition  ac(|uirc(l  a 
fibrous  cai)sule  and  show  a  tendency  to  increa.se  in  size  can  be 
matters  for  .speculation  only. 

However,  the  mechanism  of  fibrinolysis,  or  fibrin  solution. 
also  |)ossesses  interest  in  line  with  the  hyj)oiliesis  which  has  been 
discussed.  It  is  known  that  fibrin  dissolves  in  dilute  solutions  of 
certain  salts  as  MI,.  SO,.  KXO.,.  Xa..  SO,.  XaCl  (9).  That 
the  lysis  of  fibrin  in  the  tissues  is  dependent  on  the  action  or  pres- 
ence of  salts  has  not  l>een  shown.  Conceivably,  however,  the  dis- 
solution of  fibrin  may  be  due  to  salts  acting  alone,  to  cn/.yme 
action  plus  the  presence  of  .salts  acting  as  a  catalyzer,  or  to 
enzymes  alone.  It  has  l>ecn  reasonably  proved  that  whatever  is 
the  acting  sul>stance.  it  is  contained  in  the  leukocyte  (10).  The 
2iKgr<^ation  of  leukr>cytes  is  needed  for  the  solution  of  the  fibrin. 
The  opinion  of  Dastre  (10.  ii),  who  first  called  attention  to 
fibrinolysis,  is  that  salts  are  the  important  substances.  If  this 
latter  statement  is  verified,  it  may  be  said  that  salts  present  in  suffi- 
cient quantity  to  cause  soluli»)n  of  the  fibrin,  may  raise  the  osmotic 
pressure  of  the  cavity  in  which  they  are  contained.     Conditions 
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are  then  favorable  for  a  dififusion  of  liquid  into  a  region  of  higher 
osmotic  tension.  In  this  way  increasing  distention  and  pressure 
by  the  fluid  would  accomplish  the  remainder  of  cyst  production. 
The  supposition  of  the  presence  of  salts  is  considered  because  of 
its  suggestive  value.  That  salts  are  present  in  increased  quantity 
in  these  cavities  has  not  been  shown  nor,  as  far  as  I  know,  at- 
tempted. It  is  thought  by  Goodpasture  that  enzymatic  action  is 
the  basis  of  fibrinolysis. 

There  is  then  the  theory  that  salts  may  be  present  in  hemor- 
rhagic cavities  acting  both  as  catalyzers  to  fibrinolytic  enzymes 
and  as  osmotic  tensors.  The  quantitative  and  cjualitative  varia- 
tions in  these  salts  would  depend  on  the  individual,  so  that  a 
determining  factor  in  the  development  of  cysts  following  extrava- 
sation of  blood  would  lie  in  the  tissue  and  blood  chemistry  of  the 
individual,  just  as  now  it  is  known  that  certain  clinical  conditions 
which  have  a  definite  chemical  basis,  determine  whether  blood  will 
clot  and  organize,  or  liquefy. 

A  few  cysts  of  the  testicle  following  trauma  and  hemorrhage 
have  been  described,  l3ut  in  all  except  one  neoplasm  developed.  In 
this  one  the  description  is  hardly  adequate  (14). 

Hemorrhagic  and  degeneration  cysts  are  said  to  occur  in  the 
brain  following  anemic  infarction,  in  old  gummata  or  abscesses 
in  the  tissues,  in  corpora  lutea.  in  the  bone  marrow  of  old  age, 
in  the  thyroid,  pancreas,  kidneys,  and  spleen  (  12). 

Cysts  arising  in  connection  with  neoplasms  may  find  their 
origin  in  hemorrhage  or  necrosis,  or  in  the  secretion  of  abnor- 
mally enclosed  glandular  epithelium.  Cystic  neoplasms  of  the 
testis  have  been  recently  claimed  to  be  of  teratomatous  nature 
(13).  in  which  case  their  origin  is  probably  from  the  embryonal 
development  of  the  sexual  blastomeric  cell,  as  other  structures  of 
teratoma  are  developed.  Here,  too,  however,  the  development  of 
blood  cysts  is  possible,  for,  in  fact,  the  majority  of  the  cysts 
described  by  Kwing  in  his  series  of  teratomata  showed  the  pres- 
ence of  bloody  fluid  (13). 

The  cyst  here  reported  is  considered  a  non-neoplastic,  non- 
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retention  cysl  of  the  testis  havinj^  its  orij^in  in  licniorrliaj^e  or 
clej^'eneraiion.  witli  trauma  as  a  i)<»ssible  cti<»l<igical  factor. 

There  is  no  evidence  that  this  is  a  neoplasm.  The  essential 
cells,  though  nniisnal.  show  a  certain  uniformity  in  size,  shape, 
ami  arranjicment.  which  is  not  expected  in  a  tumor.  This  ar- 
ranjjement.  as  was  descril)ed.  is  frc«|uently  broken  up  by  cysts,  but 
evidence  of  its  basic  similarity  is  to  be  found  in  the  difTercnt  sec- 
tions. Mitotic  figures,  apart  from  the  area  t»f  spermatojjenic 
cells,  are  nowhere  seen,  l-'uriher.  the  essential  cells  do  not  arise 
in  the  rete  testis,  as  tumors  of  the  testis  have  been  shown  to  do 
since  Curling  (2)  first  pointed  it  <nu.  These  cords  of  epithelial 
cells  rather  present  the  picture  of  atrophic  tubules  with  colla])sed 
lumina.  Comparison  with  a  cryptorchid  testicle  of  a  man.  2Z 
years  old.  demonstrates  a  certain  similarity.     The  cells,  though 


Section  4.  HIkIi  |>owrr.  (1)  Testicular  ma&s.  PolyKonal  cells  arr.iiiKcd  in 
cord*  two  cell*  wide  RivinK  tlie  appearance  of  atrophic  tuliulcs  with  collapsed 
lumina.  Smaller  groupt  of  mononuclrar  ccIU  present  in  connective  tissue 
framework.  {2)  Relatively  normal  tubule  of  a  dox's  testicle.  (3)  Relatively 
normal  tubule  from  a  human  testicle.  (4)  Tuliulcs  of  a  cryptorchid  adult 
human  tcftticle,  thowing  tendency  toward  obliteration  of  lumen. 
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differing  from  those  in  the  present  case,  tend  to  be  opposed  to  one 
another,  in  some  places  completely  obscuring  the  lumen.  The 
testicle  of  a  seven-months'  human  fetus  shows  also  a  lack  of 
lumen  in  the  seminiferous  tubules.  In  all  these  cases,  including 
the  nne  under  consideration,  the  lack  of  actixe  function  may  ac- 
count for  the  absence  of  lumina.  and  the  consequent  apposition  of 
adjacent  cells. 

The  cyst  does  not  gi\e  e\idence  of  being  a  retention  cyst. 
The  vas  is  patent,  the  epididymis  is  not  affected.  Further  i^roof 
of  its  being  a  cyst  of  the  testis  proper  is  the  arrangement  of  the 
fibrous  strands  in  the  cyst  cavity  quite  apart  from  the  epididymis, 
and  also  the  disposition  of  the  atrophied  tubules  lining  the  inner 
surface  of  the  capsule.  The  epiditl)'mis  is  healthv  and  undis- 
turbed. Blocking  of  the  seminiferous  tubules  does  not  seem  to 
have  taken  place.  Except  for  the  small  area  of  partially  function- 
ating seminiferous  tubules,  there  are  no  patent  tubules,  no  wide 
dilatations  and  enlargements,  and  no  e\'idence  of  spermatozoa. 
The  persistence  of  some  testicular  tissue  beneath  the  epididymis 
may  be  ascribed  to  the  protecting  inHuence  that  the  margins  of 
the  epididymis  had.  That  this  is  n(^t  of  tubular  origin,  and.  as 
such,  a  spermatocele,  cannot  be  rigorously  denied,  but  it  seems 
unlikely.  The  fact  that  cysts  occur  only  in  the  area  of  atrophic 
cells,  or  the  epithelial  cords,  and  none  in  the  partially  function- 
ating tissue,  is  strong  evidence  that  the  C}'sts  did  not  originate 
there.  Had  that  been  so,  some  of  the  smaller  cysts  would  prob- 
ably ha\-e  been  found  alongside  dilated  tubules. 

The  multiplicity  of  the  cysts  suggests  a  degcnerati^ni  phe- 
nomenon as  in  the  cystic  degenerations  of  the  ovary.  This  could 
of  course  occur  just  as  easily  with  numerous  areas  of  hemor- 
rhage. Further,  the  presence  of  hemosiderin  free  in  the  connective 
tissue  spaces,  and  inclosed  in  the  large  mononuclear  cells  suggests 
that  it  is  of  licmorrhagic  origin.  Tlie  hislorx'  of  sc\'ere  trauma 
can  be  added.  So  that  by  exclusion  and  prima  facie  evidence,  this 
cvst  can  be  considered  probably  of  hemorrhagic  origin,  or  of 
hemorrhagic  and  degenerative  origin.  The  old  age  of  the  dog 
suggests  that  degeneration  played  a  pari. 
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CONCLUSIONS 

1.  The  explanation  of  the  niechanisni  of  a  rctcniion  cyst  is 
ade<iuate  within  the  hniits  of  our  present  knowledge.  The  dam- 
ming back  of  secretions  in  an  epithelial  lined  cavity  closed  off  in 
post-natal  life  or  congenitally  accounts  for  the  accumulation  of 
cyst  contents  and  the  formation  of  a  cyst  capsule. 

2.  The  i)athogenesis  of  non-retention  cysts  has  not  been 
ade(juately  explained.  The  supposition  has  Ikcii  made  by  Wil- 
liam C.  Clarke  that  there  are  in  hemorrhagic  and  necrotic  cavities 
substances  which  raise  the  osmotic  pressure  and  induce  filling  of 
the  cavity  and  capsule  formation.  These  substances  may  be  of 
salt  nature  and  perform  the  two- fold  mechanism  of  keeping  a 
fluid  medium  and  acting  as  osm(»tic  tensors. 

3.  The  phenomenon  of  fibrinolysis  affords  an  interesting 
corollary  to  this  hypothesis.  Through  its  agency  hemorrhage 
may  take  the  form  of  an  unclotted  fluid  pond.  l''urther,  the 
mechanism  of  fibrinolysis  may  jjrovc  to  be  dependent  in  part  on 
salts  present  in  the  tissues. 

4.  The  case  reported  is  considered  a  non-neoplastic,  non- 
retention  cyst  of  the  testis.  Its  pathogenesis  is  considered  as 
arising  from  hemorrhage  or  degeneration,  or  from  both.  Trauma 
is  a  possible  etiological  factor. 
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A  CASE  OF  CHRONIC  CECITIS  OF  UNKNOWN  ORIGIN 

A.   O.    WILENSKY,    M.D. 
(From  tlic  Pathological  Laboratory,  Mount  Sinai  Hospital,  Nczv  York) 

The  specimen  which  I  have  to  present"  was  removed  from  a 
young  man  in  his  early  twenties.  The  patient  has  never  been 
very  robust ;  and  I  think  that  this  deficiency  is  mostly  due  to  the 
fact  that  for  many  years  he  has  suffered  from  a  recurrent  and 
intractable  colitis.  The  dominant  features  of  his  intestinal  con- 
dition are  a  variable  amount  of  abdominal  cramps,  a  profuse 
diarrhea,  and  more  or  less  prostration ;  the  stools  have  never  con- 
tained blood  or  other  pathological  elements.  Dr.  Eli  Mosch- 
cowitz,  who  has  had  the  man  under  his  care,  has  never  been  able 
to  find  any  adec]uate  etiology  for  this  colitis. 

In  May,  191 8,  the  patient  developed  an  acute  appendicitis, 
and  I  was  privileged  to  operate  upon  him  at  that  time.  He  had 
a  gangrenous,  perforated  appendix  with  a  small-sized  abscess, 
and,  as  far  as  I  could  determine,  there  was  no  extraordinary 
thickening  of  the  wall  of  the  gut  walling  off  the  abscess  bevond 
what  one  commonly  sees  in  these  conditions.  The  appendix  was 
removed,  the  abscess  was  drained,  and  an  uneventful  convales- 
cence and  healing  of  the  wound  followed.  The  boy  went  home 
apparently  perfectly  well.  The  attacks  of  colitis,  however,  con- 
tinued to  occur  as  heretofore. 

Two  or  three  months  later  the  patient  began  to  complain  of 
cramp-like  pain  in  the  locality  of  his  operation.  Dr.  Aloschco- 
witz  thought  lie  could  palpate  a  mass;  I  was  under  the  im])ression 
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that  tljc  mass  was  a  ili>uiulctl  coil  of  jjut.  As  ilie  inonths  went 
on  tl)c  condition  became  worse,  and  the  mass  became  more  and 
more  distinct,  painful  and  tender.  I'rom  time  to  time  the  cohtis 
recurred.  I'inally  in  February  of  tliis  year  I  operated  upon  the 
patient  ajjain.  At  the  operation  there  were  a  moderate  number 
of  adhesiims  surroundinj;:  the  site  of  the  old  operation,  but  tiiese 
were  no  more  than  one  would  expect  to  fmd.  A  short  section  of 
the  cecum  and  ascending^  colon  was  remarkal)ly  thickened,  and  it 
was  rather  difljcult  to  make  oui  with  what  one  was  dealiiijL;;  it  was 
interpreted  as  either  a  tuberculosis  or  a  lymphosarcoma.  'I'lie  af- 
fected [wrtion  (the  ileo-colic  junction)  was  removed. 

The  sjjecimen  consists  of  six  inches  of  the  ascending  colon, 
the  cecum,  and  two  inches  of  the  terminal  ileum:  the  site  of  the 
old  apinrndix  stump  is  not  made  out  at  all.  I'or  a  distance  of 
three  inches  upwards  from  the  caput  the  bowel  is  much  thickened 
and  rigid;  however,  no  stenosis  of  the  lumen  has  occurred.  Just 
al)ove  and  below  this  process  the  bowel  wall  is  normal.  In  the 
affected  portion  the  mucosa  is  rather  thin,  but  there  are  no  ulcera- 
tions or  other  abnormalities  to  be  seen.  The  thickening  involves 
all  the  layers  of  the  bowel  wall :  these  have  been  so  fused  together 
that  the  various  layers  are  indistinguishable.  Xo  glands  are  pres- 
ent in  the  portion  of  the  mesentery  removed. 

Microscopically  the  process  is  of  an  inflammatory  nature  and 
has  involved  the  entire  thickness  of  the  bowel  wall  in  rather  a 
uniform  fashion.  The  chief  characteristics  are  large  collections 
of  small  round  cells  in  which  there  arc  thickly  dispersed  numerous 
tubercle-like  structures.  These  are  small  collections  of  necrotic 
and  partially  disorganized  cells  surrounded  by  layers  of  small 
nnind  cells  in  which  are  found  giant  cells,  which,  however,  re- 
semble in  no  way  typical  Langhans  cells.  The  diagnosis  has 
been  much  in  doubt;  either  there  was  an  atypical  form  of  tubercu- 
losis, or  there  was  a  syphilitic  element  present  in  the  lesion;  it 
could  also  very  well  be  some  extraordinary  inllammatory  lesion, 
with  the  etiology  of  which  we  are  iuiac(|uainte(l.  The  W'a.sser- 
mann  test  is  negative  and  we  have  l>een  unable  to  demonstrate 
spirochetes;  the  completnent  fixation  test  for  tuberculosis  is  also 
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negati\e  and  we  have  been  unaljle  to  demonstrate  tubercle  bacilli 
in  the  secticnis.  Altogether  it  has  seemed  to  us  that  the  lesion  is 
unusual,  if  not  new;  and  beyond  the  broad  conception  that  the 
picture  is  that  of  a  distinctly  inflammatory  nature,  we  haye  been 
unable  to  go  in  our  interpretation  of  the  demonstrated  pathology. 
A\'ithin  the  last  week  or  ten  days,  the  patient  has  had  another 
attack  similar  to  those  which  occurred  prior  to  his  second  opera- 
tion. The  seat  of  this  was  directly  above  the  line  of  division  of 
the  ascending  colon.  Possibly  a  new  and  similar  lesion  is  develop- 
ing at  that  point. 

Discussion : 

Dr.  Ewixg  :  The  gross  anatomy  of  this  lesion  recalls  the  Ij^mphogranulomas 
of  the  large  intestine,  and  the  microscopic  structure  is  not  sufficientlj-  distant 
from  what  one  sometimes  sees  in  typical  lymphogranuloma  as  to  render  the 
suggestion  of  the  gross  anatomj'  unlikeh\  One  not  infrequentl}-  sees  lesions 
which  resemble  tubercle  but  which  do  not  respond  to  the  ordinary  tests  for 
tubercle.  It  is  these  lesions  which  to  m}-  mind  have  always  suggested  a  rela- 
tion between  lymphogranuloma,  Ij^mphosarcoma.  and  tuberculosis.  I  think 
somewhere  in  that  field  this  lesion  is  bound  to  lie.  If  one  regards  all  three 
of  these  diseases  as  distinct,  then  to  class  the  present  case  in  this  group  does 
not  mean  very  much,  but  to  one  who  thinks  h-mphogranuloma,  hmphosar- 
coma,  and  tuberculosis  are  closely  associated,  the  assignment  to  that  category 
is  significant.  I  think  one  not  infrequently  sees  just  such  lesions  as  this 
which  are  not  quite  typical  Hodgkin's  disease,  and  still  are  not  ordinary  large 
celled  lymphosarcoma.  I  believe  these  are  all  various  manifestations  of  the 
same  tj^'pe  of  infection.  In  a  case  of  this  sort  one  ought  to  inoculate. 
Pathologists  and  surgeons  ought  to  be  ready  to  take  such  material  at  the 
operation  and  put  it  into  several  guinea-pigs. 

Dr.  Eggsteix  :  I  would  like  to  refer  to  a  case  that  was  autopsied  at  the 
Presbyterian  Hospital.  It  was  that  of  a  man  about  twenty-seven  years  old 
who  had  a  very  acute  attack  of  illness  simulating  acute  appendicitis.  At 
operation  the  surgeons  failed  to  find  the  appendix  very  much  changed,  but 
they  found  a  hard  mass  involving  the  ascending  colon,  and  extending  later- 
ally. The  lumen  of  the  colon  was  constricted  as  a  result  of  this  pathology, 
and  a  lateral  anastomosis  of  the  ileum  to  the  colon  was  done.  The  anasto- 
mosis failed  to  unite  and  the  patient  developed  a  general  peritonitis  and  died. 
At  autopsy  there  was  a  large  ulcerated  area  at  the  end  of  the  ileum  and  here 
the  gut  wall  was  thickened  and  hard.  The  cecum  and  the  wall  of  the  ascend- 
ing colon  were  ulcerated  and  showed  thickened,  indurated  walls.  Tiie  lumen 
of  the  gut  in  the  ascending  colon  was  greatly  constricted.  The  thickened 
intestinal  walls  were  intensely  infiltrated  with  Ij-mphocytes ;  no  distinct  giant 
cells  were  noted.  The  lymphocytes  were  closely  infiltrated  around  the  blood 
vessels  and  numerous  plasma  cells  were  mixed  among  the  lymphocytes.     There 
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wa<  considerable  increase  in  the  connective  tissue.  FoIIowinK  the  operation 
a  Wassermann  test  had  been  ordered  and  the  patient's  scrum  showed  a 
-f-}--t--f  reaction.  The  areas  in  the  intestines  were  diagnosed  anatomically 
as  syphilitic.  The  similarity  of  this  case  to  the  one  here  reported  is  most 
striking. 

Da.  EvkiNC. :  I  think  that  the  result  of  the  surKical  operation  may  deter- 
mine something  in  regard  to  the  nature  of  this  case.  If  it  is  a  lymphosarcoma 
it  will  recur  promptly  and  the  operation  will  prove  useless. 

Da.  MosciirowiTZ :  I  have  seen  this  boy  for  three  years,  and  he  gave  the 
history  of  having  had  diarrhea  for  some  years  previous  to  that.  At  present 
he  is  feeling  well  and  gaining  weight.  I  think  under  such  circumstances  a 
diagnosis  of  liodgkin's  disease  or  lymphosarcoma  is  hardly  probable. 

Da.  \Vii>:nskv  :  I  think  the  picture  and  the  clinical  |)roRrcss  of  the  whole 
disease  is  almost  sufficient  to  rule  out  any  possibility  of  lymphosarcoma.  I 
think  the  lesion  must  lie  some  kind  of  an  inflammatory  condition  which  has 
something  intimately  to  do  with  the  colitis.  There  is  one  other  possibility, 
and  that  is :  in  between  the  primary  colitis  and  the  second  operation  there 
was  the  appendix  operation,  and  it  is  barely  possible  that  some  sort  of  foreign 
body  was  left  in,  which  had  given  rise  to  the  induration  of  the  wall  of  the 
colon.  I  hardly  think  this  supposition  to  be  likely,  but  still  one  should 
think  of  ir. 
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r..  L.  KonDEXniKc,  m.d.,  .mmh.i-h  iu.knu.vkd.  n.."^..  .wn 

nno    KKKIIUIEI..    M.D. 

(From  the  Pathological  Laboratory  of  the  l.cnox  Hill  Hospital  in  the  City  of 

S'ni'  York) 

This  paper  was  published  in  the  Journal  of  the  American 
Medical  Association,  igifj.  "2,  1528. 

Discussion : 

Da.  Wonn:  This  is  interesting  from  a  diagnostic  |)oint  of  view,  but  it 
teems  to  me  that  at  the  present  time  it  is  quite  useless  to  speculate  about  the 
growth  of  carcinoma  and  the  sugar  curve.  It  hardly  seems  probable  that  the 
small  amount  of  epithelium  growing  in  the  body  has  the  capacity  to  influence 
the  general  metalndism.  The  curious  thing  about  the  matter  is.  as  Dr.  Roh- 
dr^  ■  '  not  mention,  that  this  curve  may  exist  after  the  carcinoma  has 

br«  •  'I.     The  i>oint  of  the  matter  is  that  it  may  be  a  general  systemic 

condition  in  carcinoma  patients,  but  farther  than  that  one  should  not  go.  The 
position  is  similar  to  that  after  the  Wassermann  reaction  was  devised ;  first 
h  was  apcctfic.  and  then  it  was  not  specific.    Now  all  that  can  be  done  is  to 
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make  a  large  series  of  oljservations  on  patients  with  carcinoma  and  on  others 
without  it,  and  to  see  if  it  exists  in  children,  so  that  there  is  a  great  deal  of 
work  to  be  done.  Still,  Dr.  Rohdenburg  has  done  enough  to  show  that  it  is 
certainly,  as  far  as  we  can  judge  at  present,  of  value  in  diagnosis. 

Dr.  Ewixg:  I  think  the  point  of  this  sugar  tolerance  question  is  that  we 
ought  to  deal  with  carcinoma  of  the  stomach,  or  carcinoma  of  the  uterus,  or 
carcinoma  of  the  breast,  but  not  with  all  three  of  them  grouped  together, 
because  in  manj'  respects  thej^  are  quite  different.  I  should  not  assume  that 
carcinoma  of  the  testis  would  have  the  same  relation  to  metabolism  as  a  gen- 
eral carcinoma  of  the  stomach. 

Dr.  Moschcowitz  :  I  would  suggest  if  30U  continue  this  work  that  instead 
of  using  the  alimentary  method  of  testing  sugar  tolerance  you  do  it  with  the 
Janney  method. 

Dr.  Rohdenburg  :  I  might  remark  that  we  have  a  series  in  which  epi- 
iiephrin  was  used  instead  of  glucose,  and  the  same  curves  were  obtained.  The 
paper  was  presented  not  with  any  claim  of  introducing  this  as  a  diagnostic 
method,  but  simply  as  an  interesting  observation.  I  should  hate  to  have  the 
members  of  the  Society  think  that  the  observation  has  been  advanced  as  any- 
thing more  than  one  which  has  possibilities.  As  far  as  the  theoretical  expla- 
nations are  concerned,  one  I  think  is  as  good  as  another.  Dr.  Ewing's  sug- 
gestion for  the  present  cannot  be  carried  out,  because  of  small  numbers  of 
cases.     I  shall  bear  it  in  mind  in  our  final  report. 


THE  PRODUCTION  OF  NONSPECIFIC  BACTERICIDAL 

SUBSTANCES  BY  MEANS  OF  STAPHYLOCOCCUS 

AND  STREPTOCOCCUS  VACCINES  IN  VI\^0 

AND   IN   VITRO 

A  Repetition  of  Some  Vork  of  Sir  Almrotii  Wright 

R.  ottenberg  and  k.  wallach 

{From  Mount  Sinai  Hospital,  Nczv  York) 

In  the  Bulletin  of  The  Aeademe  des  Sciences  for  October  21, 
1918,  page  600,  Sir  Almroth  Wright  presented  a  paper  on  "The 
Prockiction  of  Nonspecific  Bactericidal  Substances  by  Means  of 
Staphylococcus  and  Streptococcus  Vaccines  in\^ivo  and  inMtro." 
In  his  article  it  was  claimed  that  the  mixture  of  staphylococcus  or 
streptococcus  vaccines  with  blood  either  inz'ivo  or  invitro  resulted 
in  the  elaboration,  in  all  likelihood  from  the  leucocytes,  of  non- 
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specific  bactericidal  substances  wbicli  acted  on  either  one  of  these 
organisms.  If  this  were  true  it  would  lie  of  jjreat  importance  and 
would  probably  be  of  immediate  value  in  practical  therapeutics. 

We  are  asked  by  the  l)ivisi(»n  of  Medicine  and  Related  Sci- 
ences of  the  Council  of  National  Defense  to  repeat  Wright's 
work.  We  carried  out  his  i'm  vitro  e.xperiments  both  with  staphy- 
liKToccus  and  strept<Koccus.  The  method  consists  of  mixing  one 
l>ortion  of  a  dilute  vaccine  suspension  with  nine  portions  of 
freshly  drawn  blood,  allowing  the  mixture  to  clot,  incubating  at 
^7^  Centigrade  for  three  hours,  separating  the  serum,  and  then 
testing  the  bactericidal  power  of  the  serum  so  treated  by  mixing 
a  uniform  amount  of  it  with  progressive  dilutions  of  twenty-four- 
hour  broth  cultures  of  staphylococcus  and  of  streptococcus. 

As  controls,  the  same  individual  scrum  (which  instead  of 
Ix'ing  mixed  with  i  in  lo  vaccine  was  mixed  with  i  in  lo  saline 
solution),  and  also  the  same  dilutions  of  culture,  with  no  scrum 
at  all,  were  set  up  mixed  with  e<jual  amounts  of  bouillon.  In 
each  instance  several  different  dilutions  of  the  vaccine  were  used. 
The  blood  was  obtained  from  a  normal  itidividual  in  eadi  ex- 
I>eriment. 

,The  vaccines  were  made  by  the  growth  of  stai)hylococcus 
aureus  for  twenty-four  hours  in  plain  bouillon  i  per  cent,  acid 
in  flasks.  The  organisms  were  then  ceiurifuged  so  as  to  get  rid 
of  culture  medium.  They  were  washed  once  in  0.9  per  cent, 
sodium  chloride  solution,  then  resuspcnded  in  saline  solution, 
killed  by  heating  at  56  Centigrade  for  one  hour  and  counted  and 
diluted  according  to  Wright's  method.  The  preparation  of  the 
streptococcus  vaccine  was  the  same  exceju  that  glucose  serum 
bfniillon  was  used  because  the  hemolytic  streptococcus  employed 
did  not  grow  very  satisfactorily  on  plain  bouillon.  In  the  latter 
half  of  the  work  neutral  lx)uillon  was  used  instead  of  bouillon 
I  f>er  cent,  acid,  as  it  was  thought  that  possibly  the  slight  acidity 
of  the  Ij^niillon  might  have  impaired  the  power  of  the  bacteria  to 
stimulate  the  production  of  non-specific  bactericidal  substances. 

The  bactericidal  tests  were  made  in  small  test  tubes  and  the 
amounts,  0.2  c.c.  of  serum  and  0.2  c.c.  of  diluted  twenty-four- 
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hour  bouillon  culture  of  the  respective  organism,  were  measured 
out  with  graduated  pipettes,  a  fresh  sterile  pipette  being  used  for 
each  measurement  so  that  by  no  chance  could  bacteria  be  carried 
from  one  tube  to  another.  The  mixtures  of  serum  and  culture 
were  allowed  to  stand  over  night  in  the  thermostat,  then  i.o  c.c. 
of  bouillon  was  added  to  each  tube  and  after  another  twenty-four 
hours  in  the  thermostat,  the  results  were  read  by  microscopic  ex- 
amination of  a  hanging  drop  from  each  tube. 

The  experiments  both  with  staphylococcus  and  streptococcus 
cultures  were  repeated  four  times  using  staphylococcus  vaccine 
three  times  and  streptococcus  vaccine  once.  The  appended  proto- 
cols show  the  results  were  entirely  negative.  In  fact  on  several 
of  the  occasions  the  results  were  diametrically  opposed  to  those 
of  Wright  in  that  the  normal  bactericidal  property  of  the  serum 
was  impaired  instead  of  increased  by  the  mixture  of  vaccine. 
On  account  of  these  findings  we  did  not  proceed  to  repeat  the 
in  vivo  experiments. 

Unfortunately  there  are  several  points,  notably  in  the  method 
of  preparing  the  vaccines,  on  which  A\'right  gives  no  details.  It 
is  possible  for  example  that  some  peculiarity  in  the  mode  of 
preparation  of  the  vaccine  may  be  essential. 

Therefore,  we  do  not  wish  to  be  understood  as  saying  that 
Wright's  work  is  wrong,  but  merely  that  by  repeating  it  as  accu- 
rately as  his  published  description  permits,  we  were  unable  to 
obtain  the  same  results. 

EXPERIMENT   OF  DECEMBER    I  I 


Staphylococcus  aureus  vaccine 

a.  1,000  per  c.c. 

b.  25,000  per  c.c. 

c.  Saline  solution  0.9  per  cent. 


1.5  c.c.  of  each  mi.xed  with  13.5  c.c. 
of  blood. 


The  mixtures  were  incul)alcd  four  hours  in  the  thermostat 
and  the  serum  separated.  Then  0.2  c.c.  of  each  serum  was  meas- 
ured into  each  of  12  tubes.  To  the  tubes  were  then  added  in  the 
separate  experiments  0.2  c.c.  of: 

A.    Staphylococcus  aureus  twenty-four-hour  culture  in  plain 
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bouillon  diluted  /iouu  in  the  first  lube,  and  in  each  suc- 
ccedinj;  lulie  diluted  with  .1  double  volume  •>(  bouillon. 
B.  Strc|)t«»c<H:cus  heinolyticus  twenty-four-hour  j^lucose  broth 
culture  diluted  !.%«•«>  in  the  first  lul)e.  and  then  diluted 
with  a  double  amount  of  bouillon  again  in  each  succeed- 
ing lube. 

After  twelve  hours  in  the  tliermostat  i.o  c.c.  of  bouillon  was 
added  to  each  tube. 

-|- equals  growth  of  staphylococcus  or  streptococcus; 
—  eciuals  absence  of  any  growth. 


A.  Actual  Diluliont  of  I  he  Cultures 


Staphylococcus  culture  o.a  c.c 

Bouillon  o.a  c.c 

Serum  from  blood  which  had  bctm 
mixi-d  with  Haline  0.2  c.c 

Srrum  fntm  blood  which  had  been 
mixitl  with  \-accinc  0.2  c.c.  i.ooo 
staphyloctxxi  per  c.c 

Scrum  from  blood  which  had  Ijecn 
mixL-d  with  \-accine  0.2  c.c.  25,000 
Btaphylococci  pc-r  c.c 

B.  Actual  DtlutiuBt  of  the  Cultum 

SuvptococcuB  culture  0.2  c.c 

Bouillon  0.2  c.c 

Scrum  from  blood  which  had  licen 
mixed  with  saline  0.2  c.c 

Serum  from  bUxKl  which  ha<l  liecn 
mixed  with  vaccine  0.2  c.c.  1,000 
strcptftcocci  per  c.c 

Serum  fmm  Mrwid  which  had  tieen 
w-  -'S.ooo 
•tr  
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The  same  technic  as  previously  described  was  carried  <>ui.  Init 
the  vaccine  was  of  a  hennjlytic  streptococcus  and  the  dilutions 
used  were: 
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25,000  cocci  per  c.c. 

1,000  cocci  per  c.c. 

100  cocci  per  c.c. 

The  cultures  in  the  bactericidal  experiments  were  twenty-four- 
hour  broth  cultures  on  neutral  bouillon,  but  the  initial  dilutions 
were 

Streptococcus    culture    1-5,000. 

Staphylococcus  culture    1-100,000. 

Each  successive  dilution  was  made  by  taking  i.o  c.c.  of  the  pre- 
ceding dilution  plus  2.0  c.c.  of  bouillon. 


A.  Actual  Dilutions  of  the  Cultures 


Staphylococcus  culture  0.2  c.c 

Bouillon  0.2  c.c 

Serum  from  blood  which  had  been 
mixed  with  saline  0.2  c.c 

Serum  from  blood  which  had  been 
mixed  with  vaccine  0.2  c.c,  100 
staphylococci  per  c.c 

Serum  from  blood  which  had  been 
mixed  with  vaccine  0.2  c.c,  1,000 
staphylococci  per  c.c 

Serum  from  blood  which  had  been 
mixed  with  vaccine  0.2  c.c,  25,000 
staphylococci  per  c.c 

B.  Actual  Dilutions  of  the  Cultures 

Streptococcus  culture  0.2  c.c 

Bouillon  0.2  c.c 

Serum  frcm  blood  which  had  been 
mixed  with  saline  0.2  c.c 

Serum  from  blood  which  had  been 
mixed  with  vaccine  0.2  c.c,  lOO 
streptococci  per  c.c 

Serum  from  blood  which  had  been 
mixed  with  vaccine  0.2  c.c,  1,000 
streptococci  per  c.c 

Serum  from  blood  which  had  been 
mixed  with  vaccine  0.2  c.c,  25,000 
streptococci  per  c.c 
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Piscussioii: 

Dr.  Kwixt. :  May  I  ask  wliat  was  Wrinlit's  idea? 

Dh.  Ottknbjjm;:  WriKlit  projxisc*!  to  put  tins  to  therapeutic  use.  If  you 
can  increase  the  bactericidal  power  of  a  normal  individual's  blood  you  can 
then  inject  it  into  an  infected  person  and  increase  the  bactericidal  power  in 
his  blood.  Wright  has  not  gone  so  far  as  to  do  this,  but  he  proposes  to  treat 
the  blood  of  a  healthy  individual  with  vaccine  and  then  one  or  two  hours  later 
to  do  a  transfusion  into  a  person  with  an  infection  such  as  bacteremia,  for 
instance.  Undoubtedly  if  the  principle  works  it  will  be  put  to  tliat  use,  and 
so  it  is  very  important  to  see  if  it  works. 

Dr.  Ewin<;:  I  woubl  like  to  say  that  the  idea  is  not  new.  although  the 
technique  may  be.  Many  years  ago  Elscr  submitted  a  man  to  treatment  with 
streptococcus  inoculations,  and  his  blood  was  used  to  treat  a  case  of  malignant 
endocarditis. 


CARCINOMA  OV  Till-:  L'TICRUS  IX   .\   MOUSE 

\V1LLL\.\!    11.   Wor.F.OM.   M.l). 

(From  Columbia  I'lihersily,  George  Crocker  Special  Research  ruiid,  /*".  C. 

ll'iuid,  Director) 

Tumors  of  tlie  uterus  in  llic  lower  animals  are  not  rare, 
tlK)Uj.(h  jjy  no  means  so  common  as  in  man.  .\  number  of  cases 
has  been  gathered  together  by  Casper  (i).  Slicker  (2),  Murray 
(3),  WiUiams  (4),  W'olfT  (5),  Fo.x  (6),  and  McCoy  (7)  :  these, 
which  include  fibroma,  fibromyoma,  myoma,  papilloma,  car- 
cinoma, and  .sarcoma,  have  l>een  found  in  the  horse,  cow.  doj;. 
pig.  rhinoceros,  muskrat.  beaver,  ground  s(iuirr(l.  monkey,  gazelle, 
and  si.x-banded  armadillo. 

Among  lalx)ratory  animals,  carcinoma  of  the  uterus  seems  to 
be  relatively  common  in  rabbits.  Wolff  (3)  and  W'oglom  fS) 
having  c<»llecled  from  the  literature  some  eight  cases,  while  Still- 
ing and  IJeilzke  (9)  siibse(juently  described  thirty  tumors  in  thir- 
teen ral)l)its,  including  myoma,  aflenomyoma,  adenoma,  and 
adenocarcinoma. 

In  the  rat,  a  transplantable  uterine  carcin«)ma  has  been  re- 
corded by  Singer  (lo).  The  only  other  uterine  growths  in  thi.s 
animal,  so  far  as  the  writer  is  aware,  are  the  endothelioma  dis- 
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covered  by  ]\IcCoy  ( 1 1 ) ,  and  the  two  fibroadenomata  quoted  by 
Bullock  and  Rohdenburg  (12). 

The  mouse  appears  to  be  afifected  but  seldom  by  tumors  of  the 
uterus.  Haaland  (13)  discovered  a  fibromyoma  in  a  mouse  with 
adenocarcinoma  of  the  breast,  and  two  "doubtful "  lesions  appar- 
ently formed  on  the  basis  of  an  organized  retained  placenta ;  a 


Fig.  I.     Carciiioina  of  uterus,  invading  muscular  wall.     II.  and  c.     X  4^0. 


G2 


WILLIAM     n.    WCU.LOM 


fourth  rescmblc<l  the  case  described  by  Tvzzer  (14).  where  one 
horn  of  the  uterus  of  a  full-jjrown  Japanese  waltzinjij  mouse  con- 
tained a  ^roup  of  cysts  in  its  wall.     It  was  inipossililc  to  deter- 


v.. -,<jid!^-  .  'u-   ••••V;^'    .••ir<*.'      'Jr>:<?» 


Fk 


Iiivasirdi  ((!  lit rriiic  wall  (lowi)  tu  inriloiical  coat.    Van  Gicson.     X  250. 


nunc.  h"uc\er.  wiictiicr  tlii>  rcitrc-^ciUfcl  a  conj^cnital  anomaly  or 
a  more  recent  devel<»|)meni.     The  epithelium  dilTcrcd   from  that 
of  the  endometrium,  and  mitotic  figures  were  not  infre<|uent. 
The  only  malignant  new  growths  of  the  mouse  uterus  that 
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the  writer  has  found  in  the  hteratnre  are  the  f<nn-  recorded  by 
Miss  Slye  (15) — three  sarcoma  and  one  mahgnant  adenoma. 
Hence  the  sohd  carcinoma  about  to  be  descriljed  is  not  without 
interest. 

A  mouse  twenty-two  months  old,  and  of  cancerous  ancestry, 
was  killed  and  autopsied  November  8,  19 18,  because  of  ascites. 


Fig.  3.     Metastasis  in  liver.     H.  and  e.     X  230. 


First  noticed  two  days  ])reviously,  this  had  progressed  so  rapidly 
that  the  mouse  was  now  about  twice  h^  normal  girth,  and  looked 
sick.  At  autopsy  several  cubic  centimeters  of  a  clear  blood- 
stained fluid  escaped  from  the  abdominal  cavity,  antl  it  was  found 
that  the  right  horn  ni  the  uterus  was  the  seat  of  a  spindle-shaped 
thickening,  situated  half  way  between  the  end  of  this  horn  and 
the  bifurcation,  and  measuring  about  one  centimeter  in  length  and 
half  a  centimeter  in  width  ;  the  walls  were  about  one  (juarter  of  a 


G4 
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centinielcr  thick.    The  hvcr  was  stiultlctl  witli  Iciuiiular  or  splier- 
ical  nodules  varying  from  less  than  a  niilliinctcr  t..  li.ilf  a  ccnti- 


l-"l<-.  4.  Tumor  emboli  in  licpatic  vessels.  Tlic  sli^lit  sunKi'stion  of  ({landu- 
lar  structure  was  not  appreciable  anywhere  else,  cither  in  the  primary  growth 
or  in  its  metastases.     H.  and  e.     X  230. 

meter  in  diameter.  The  j^rowili  could  not  be  transjjlanted,  on 
account  of  the  temjH.rary  shortage  of  mice  in  this  laboratory, 
broujjht  alxnu  by  the  war. 

The  microsco|)e  showed  a  tumor  which  had  apparently  orijj- 
inated  in  the  tnucosa.  and  which  had  invaded  the  muscular  wall 
([''ig.  I  )  to  the  peritoneal  coat  (  Fig.  2).  The  entire  absence  of 
any  glandular  arrangement  necessitated  a  P.iclschowsky  stain, 
which  provc<l  the  aWnce  oi  connective  tis.sue  fibrils  between  the 
individual  cells  of  the  primary  growth  and  of  its  metastases,  and 
established  its  e|>ithelial  nature.  The  tumor  cells  were  dividing 
freely.    Fig.  2  repnxluces  the  edge  of  one  of  the  many  secondary 
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growths  in  the  Hver,  and  Fig.  3  shows  the  invasion  of  a  blood- 
channel. 

The  cells  of  this  growth  closely  resemble  those  of  the  uterine 
mucosa,  being  entirely  unlike  li\"er  cells;  and  the  presence  of  a 
multitude  of  nodules  in  the  liver  and  of  but  one  in  the  uterus  is 
additional  reason  for  regarding  the  neoplasm  as  primary  in  the 
uterus. 
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Discussion : 

Dr.  W^ood:  The  report  of  all  these  varieties  of  tumors  which  are  being 
discovered  in  animals  is  interesting  from  two  points  of  view.  One  is,  twenty 
years  ago  tumors  of  the  breast  in  mice  were  regarded  as  rarities,  and  now  it 
is  only  a  question  of  what  percentage  of  mice  in  a  given  strain  will  have  car- 
cinoma. The  occurrence  ma}'  be  as  high  as  30  to  40  per  cent,  in  various 
strains.  In  the  second  place,  it  is  also  now  being  shown  that  tumors  of  all 
varieties  occur  in  animals,  as  do  similar  tumors  of  the  various  organs,  just 
as  in  man.  I  have  no  doubt  if  more  mice  were  autopsied  we  would  have  a 
very  much  larger  collection  of  tumors  of  the  uterus  than  has  been  so  far 
reported.  This  is  one  of  the  explanations  of  the  apparently  increasing  tumor 
rate  in  human  beings,  so  that  with  our  improved  knowledge  of  diagnosis  the 
number  of  human  tumors  reported  in  this  country  will  probably  be  shown  to 
increase  slowly  and  ultimately  reach  a  considerably  higher  rate.  With  our 
present  methods  of  reporting  deaths  it  is  certain  that  at  least  10  or  15  per 
cent',  of  tumors  escape  diagnosis.     It  is  at  least  that  in  England,  which  has 
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the  best  vital  records.  The  fact  tlut  radioKraphy  of  tlic  Iuiirs  of  consider- 
able numbers  of  persons  sus|>cctcd  of  haviuK  tuberculosis  by  the  physicians 
examining  draft  applicants  has  shown  a  large  number  of  instances  of  carci- 
noma of  the  lunR  which  have  been  classed  as  chronic  tuberculosis  is  not  an 
uninteresting  point  in  this  connection. 


coNT.i-.xnwL  hil.\ti:r.\l  stricture 

OF  Till-:   TRI-.TI-.R 

I  SI  DOR  MUFSON.   M.D. 

(From  the  Pathological  Laboratory,  Lincoht  Hospital  and  Home,  New  York 

City) 

To  judge  from  the  literature  congenital  stricture  of  tlic  ureter 
is  not  rare,  but  a  bilateral  stricture  of  the  ureter  is  a  rare  con- 
genita! defect.  <»nly  eight  cases  exclusive  of  the  one  here  recorded 
having  been  described.  To  judge  from  the  few  cases  recorded 
these  strictures  are  most  often  discovered  at  the  extremes  of  life, 
most  of  them  having  made  themselves  apparent  before  the  age 
of  five  years.  Two  cases  have  occurred  in  adults,  one  at  twenty- 
five  years,  and  the  other  at  sixty-two  years. 

Xo  apparent  reason  for  this  congenital  anomaly  presents  itself 
in  studying  the  development  oi  the  urinary  system.  The  ureters 
are  primary  derivatives  of  the  bladder,  growing  cephalad  to  meet 
the  metanephric  tissue.  Their  lumina  ai)pear  either  a$  a  result 
of  central  absorption  of  the  epithelial  outgrowth  or  are  present 
primarily  in  the  process  of  their  evagination  from  the  bladder 
(i  ).  The  failure  of  these  processes  to  be  completed  would  give 
rise  to  the  obliteration  of  the  lumen,  .\nothcr  explanation  rests 
upon  an  anatomical  characteristic  of  the  ureter  in  the  embryo, 
namely  the  presence  of  valves.  In  the  case  re|K)rted  by  Watson 
and  Cunningham  (2)  it  is  probable  that  the  valves  became  ad- 
herent at  their  margins  or  lost  their  elasticity  and  so  caused  the 
narrowing  of  the  lumen. 

In  the  ureter  there  are  three  sites  of  predilection  where  the 
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lumen  may  be  obliterated,  and  these  are  at  the  junction  of  the 
ureter  with  the  renal  pelvis,  at  the  brim  of  the  bony  pelvis,  and  at 
the  vesical  end.  A\'hen  the  obstruction  occurs  at  the  vesical  end, 
obliteration  may  occur  just  outside  the  bladder,  or  in  the  muscular 
coat,  or  at  the  bladder  opening  of  the  ureter.  \\'ith  obstruction 
just  outside  the  bladder  there  is  a  cystic  dilatation  extending  up 
a  variable  distance  from  the  bladder  while  the  inner  surface  of 
the  viscus  is  negative.  With  the  stricture  in  the  middle  coat, 
there  is  no  obvious  abnormality  except  perhaps  a  dimpling  or  a 
moderate  pouting  at  the  site  of  the  ureteral  opening.  When  the 
obliteration  occurs  at  the  ureteral  orifice  there  is  a  cystic  out- 
pouching from  the  ureteral  opening  which  may  vary  daily  in  size 
as  in  Buerger's  case  (3  )  or  enlarge  so  that  it  may  present  at  the 
external  urethral  meatus  as  in  the  cases  described  by  Bostrom  (4). 

As  is  to  be  expected  the  narrowing  of  the  lumen  produces  a 
back  pressure  which  results  in  structural  and  physiological  changes 
in  the  tract  behind  the  stricture.  The  extent  of  these  changes  are 
dependent  upon  the  degree  of  atresia.  If  obstruction  is  incom- 
plete there  is  a  dilatation  of  the  lumen  of  the  ureter  accompanied 
by  an  hypertrophy  of  the  wall.  The  renal  pelvis  becomes  dilated 
and  atrophy  of  the  pyramids  and  renal  parenchyma  follows.  If 
the  atresia  is  complete  the  result  is  either  an  atrophy  of  disuse  or 
an  hydronephrosis,  with  or  without  a  pyogenic  infection.  The 
fluid  in  the  hydronephrotic  cases  as  Sollman,  Williams  and  Briggs 
(5  )  have  shown  possesses  the  characteristics  of  a  transudate  and 
not  that  of  urine. 

The  cases  occurring  in  the  literature  Ijrietly  abstracted  are  as 
follows : 

1.  \\'hipple  (7)  :  A  male  aged  23  years,  operated  upon  at  the 
age  of  14  for  a  right-sided  hydronephrosis  and  at  the  age  of  25 
for  a  left-sided  pyonephrosis. 

2.  \\'elz  ((S):  A  bilateral  congenital  atresia  at  the  vesical 
opening  of  the  ureters  with  beginning  double  hydronei)hrosis  oc- 
curring in  an  eight-months  fetus. 

3.  Watson  and  Cunningham  (2)  :  Age  unknown.     A  marked 
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ilcijrcc  of  bilateral   liydnmeplirosis  due   to   nnyieldinj;  ureteral 
valves. 

4.  Mutach  (7):  A  male  dyinj;  30  hours  after  birth.  Uif^hl 
ureter  obhteraied  5  cm.  from  the  ki(hiey.  The  left  ureter  ob- 
literated 2  cm.  above  the  bladder. 

5.  Hurchard  (9):  Male.  (t2  years  of  aj;e.  A  bilateral  stric- 
ture at  the  vesical  oi)enings  indicated  by  minute  depressions  at 
the  lip  of  protrusions  |)resentinj(  at  the  nt)rmal  ureteral  oi)cnings 
in  the  bladder.  This  was  probably  the  ty|)e  where  the  stricture 
was  situated  in  the  ureter  as  it  passed  through  tlic  muscular  coat 
of  the  bladder. 

6.  Dvcherhoff  (  10)  :  A  male  child  who  died  one  hour  after 
birth  with  respiratory  difficulties.  The  ureter  was  found  to  be 
patent  on  the  right  side  for  a  distance  of  3  cm.  from  the  bladder, 
the  left  ureter  being  patent  for  2  cm.  Tliis  author  states  that 
similar  cases  have  been  rei)orled  by  Hoenes  and  Ahlfeld. 

The  case  reported  in  this  paper  is  that  of  a  male  infant  one 
month  old  who  after  a  n<»rmal  birth  was  i)rought  to  the  hospital 
with  the  statement  that  it  hail  been  restless  and  vomiting  since 
birth.  On  physical  examination  a  marked  .state  of  malnutrition 
was  evident.  The  abdomen  was  nnich  distended,  the  superficial 
veins  being  prominent  on  l)oth  sides.  The  child  was  moderately 
jaundiced.  The  temperature  varied  from  99°  1'.  fo  100  1'. 
After  three  days  in  the  hospital  the  infant  died. 

At  the  autopsy,  aside  from  the  jaundice  of  the  skin  and 
organs,  but  two  abnormalities  were  found;  the  first  of  these  was 
that  of  the  gall  bladder.  The  viscus  was  distended  with  a  color- 
less mucoid  .substance  and  the  cystic  duct  was  completely  angu- 
lated  ujxMi  itself  so  that  the  two  limbs  were  parallel.  They  were 
held  in  this  |K)sition  by  a  vascular  band  containing  the  cystic 
artery.  L'jxjn  cutting  this  band  the  obstruction  was  released  and 
the  contents  of  the  gall  bladder  could  be  expressed  into  the 
dufxicnum. 

The  second  abnormality  was  in  the  urinary  system,  lioth 
kidneys  were  enlarged,  the  pelvis  and  calyces  were  dilated  and 
the  pyranii<ls  flattened.    The  left  kidney  pre.sented  several  ab.scess 
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pockets,  the  largest  of  which  was  0.5  cm.  in  diameter.  Both  ure- 
ters were  markedly  dilated,  measuring  almost  one  cm.  in  diameter, 
the  ureteral  walls  being  0.25  cm.  thick.  A  probe  could  be  passed 
through  their  entire  course  except  at  the  vesical  end  where  they 


Fig.  I.     Congenital  stenosis  of  ureters  showing  renal  lesions  and  diameter  of 
ureter  on  section  above  the  stricture. 


permitted  the  passage  of  a  horse  hair  only.  The  urethra  was 
patent  and  the  bladder  showed  no  a])normality.  The  accompany- 
ing picture  shows  the  condition  better  than  words  can  describe 
it  (Fig.  I). 
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ai  11.    WIl.l.Y    MKYKR 

EXTEKSIVK  BONE  FORMATION    IX   THK  THYROID 

H.    WII.I.Y    MKYKK.    M.D. 

(From  the  Pathological  Laboratories  of  the  l.enox  Hill  Hospital  in  the  City 

of  Nrtc  York) 

The  specimen  I  am  present injj  ti)-niglit  is  from  the  autopsy  of 
a  man  who  died  of  influenzal  pneumonia.  We  noticed  at  autopsy 
that  he  had  a  growth  in  his  neck  (»n  the  left  side,  and  also  that  his 
left  pupil  was  markedly  dilated.  We  thought  that  possihly  these 
two  findings  might  have  some  relation  to  each  other,  and  "ii  fur- 
ther dissection  we  f<nind  that  the  mass  consisted  of  an  enlarged 
thyroid  gland.  Later  in  the  laboratory  it  was  found  to  be  an 
adenomatous  thyroid  with  not  only  dejxisition  of  lime  salts  within 
the  stroma,  but  also  extensive  formation  of  true  bone.  I  went 
through  the  literature  and  such  text  books  as  Adami.  Irving, 
Ziegler.  MacCallum,  and  A.schoff.  and  found  that  such  conditions 
are  reported,  but  that  they  are  very  rare.  The  specimen  shows, 
as  well  as  the  microscopical  sections,  that  there  is  hyaline  degene- 
ration of  the  stroma  and  deposition  (»f  lime  salts,  with  marked 
truflxiiH'  fiinnatii»!i  within  tlu- strctiiia. 

Discussion : 

Dr.  Schwarz  :  1  saw  aixiut  a  year  ago  a  carcinoma  of  the  thyroid  with 
extensive  hone  formation  in  the  trat)cculsc.  There  was  no  inMammatory 
process,  hut  I  do  not  think  it  can  l)e  explained  in  that  way.  I  should  hke 
myself  to  know  the  explanation  of  the  histogenesis  of  this  hone  formation  in 
the  thyroid.  At  that  time  I  looked  up  tlie  text-hooks  and  it  was  stated  that 
this  was  ver>'  rare. 

Db.  Moschcowitz  :  Some  years  ag^o  in  connection  with  studies  of  various 
forms  of  calcification  and  ossification,  including  five  cases  of  ossification  of 
the  ovary.  I  arrived  at  the  significant  conclusion  that  the  majority  of  ahnormal 
©•>'  in  organs  occurred   in   tissues   that   had   undergone   necrosis  or 

h>.  .<  Deration  and  in  which  a  deposition  of  lime  had  occurred.     Ossi- 

fication in  other  words  <KCurs  only  in  tissues  that  have  previously  hcen  cal- 
cified. I  also  showed  that  the  formation  of  new  hlood  vessels  was  the  key- 
note to  the  interpretation  of  the  pathogenesis  of  ossification,  and  that  the 
cellular  components  involved  in  angiogenesis  are  the  progenitors  of  the  cel- 
lular constituents  of  tM>ne.  It  is  very  rare  to  find  ahnormal  bone  without 
evidence  of  ossification  in  the  neighlKtrhood,  usually  in  the  periphery. 
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In  all  probability  this  is  the  explanation  of  the  bony  formation  in  this 
case.  The  thyroid  tumor  was  probably  of  long  standing  and  was  the  seat 
of  necrosis  or  hyaline  degeneration.  In  this  degenerated  area  lime  was 
deposited,  and  subsequently  bone.  I  do  not  think  that  a  blastomatous  or  tera- 
tomatous  origin  is  at  all  probable. 

Dr.  Strong:  I  reported  a  case  of  bone  formation  in  the  Fallopian  tube 
after  tuberculosis  which  I  presume  is  similar  in  origin. 


CHORIOEPITHELIOMA  OF   FALLOPIAN   TUBE;   EM- 
BRYONAL CARCINOMA  OF  OVARY;  CARCINOMA 
OF  RECTUM   IN   BOY   OF   SIXTEEN 

L.    W.    STRONG,    M.D. 

The  chorioepithelioma  of  the  Fallopian  tube  occurred  in  a 
woman  who  was  last  pregnant  six  years  ago.  She  came  to  the 
hospital  complaining  of  menstrual  hemorrhage.  LTpon  examina- 
tion a  small  sloughing  mass  was  found  in  the  vagina.  This 
proved  to  be  chorioepithelioma  and  a  complete  hysterectomy  was 
done,  but  there  was  rapid  recurrence  in  the  pelvis,  and  some  clin- 
ical signs  in  the  lung. 

At  autopsy  a  large  mass  was  found  in  the  parametrial  tissues 
and  there  were  large  metastases  in  the  liver.  The  lungs  were 
studded  with  small  embolic  metastases  from  the  veins.  The  in- 
terest in  the  tumor  lies  in  its  origin,  as  the  uterus  was  not  at  all 
involved.  The  ovary  on  this  side  was  entirely  destroyed,  so  that 
one  cannot  say  what  part  that  might  have  taken  in  the  process. 
Therefore  it  is  always  possible  that  it  might  have  been  a  tera- 
toma, though  I  do  not  believe  that  is  likely.  I  suppose  it  would 
come  under  the  head  of  ectopic  chorioepithelioma,  although  I 
think  the  term  ectopic  chorioepithelioma  is  particularly  used  in 
cases  in  the  parametrial  tissues  not  involving  the  tube  directly. 
There  is  nothing  in  the  history  suggesting  an  ectopic  gestation. 
The  uterus  was  rather  large,  but  entirely  free,  and  the  mass  in- 
volved the  whole  tube.  The  adnex.T  on  the  other  side  were 
normal. 

The  second  ca.se  is  a  solid  carcinoma  of  the  ovarv  in  a  girl 
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twenty  years  old.  and  tlie  interest  lies  in  tlie  particular  ty|)e  of 
ovarian  carcincnia  thai  wc  have  here.  It  is  a  solid  carcinoma. 
iu>l  jxipillary  i>r  glandular.  It  measures  about  20  cm.  in  diameter. 
In  the  si>ecimen  there  was  a  small  cyst  with  very  simple  epithelium 
lining  it.  There  were  vesicular  cells  packed  with  very  few 
hands  of  stroma.  The  wlmle  tumor  was  made  up  of  masses  of 
these  cells  alternating  with  areas  of  necrosis  and  fibrin.  The 
fimbric  end  of  the  I^'allopian  tube  is  involved,  but  the  epithelium 
of  the  plica;  is  not  taking  part  in  the  process.  As  to  the  tumor 
itself,  it  appears  to  be  an  embryonal  type  of  carcinoma,  and  it  cer- 
tainly does  remind  one  ()f  tiiosc  cases  described  by  Pick  as  being 
teratomata  of  the  monelemental  type  where  the  single  type  of 
cell  develops  into  a  carcinoma.  In  this  tumor  there  is  no  sugges- 
tion of  choriocpitheliomatous  nature.  I  simply  put  it  down  as 
an  embryonal  carcinoma. 

The  third  case  is  a  carcinoma  of  the  rectum  from  a  boy  of 
sixteen.  The  central  mass  shows  (|uile  a  solid  growth  of  car- 
cinoma. The  case  is  of  interest  on  account  of  the  age  of  the 
I)atient.  I  believe  carcinoma  of  the  rectum  has  been  rejwrted  in 
young  individuals,  but  I  do  not  know  of  any  case  in  such  a  young 
person. 

CARCIXOMA  Ul'    TLTii:;  CARCIXUM.V   Ui'   OVAKV 

KMIL  .SCHW.VKTZ.   M.D. 

The  ovary  from  this  case  is  about  three  limes  as  large  as  a 
normal  ovary.  It  contained  a  small  cyst,  the  rest  of  the  structure 
was  solid.  It  was  accidentally  found.  On  section  it  was  seen 
that  the  solid  i>ortions  had  numerous  small  plugs  of  sebaceous 
material.  Of  course  there  was  the  jxjssibility  that  this  was  a 
dermoid  cyst,  but  on  micro.scopical  examination  one  sees  that  the 
tumor  is  comjH>scd  of  large  coils  of  glands.  The  cyst  is  lined 
with  a  typical  serous  ciliated  epithelium.  The  glandular  epi- 
thelium breaks  througn  into  the  stroma  and  ap|)ears  in  small  solid 
masses  which  show  marked  metaplasia.     W'liat  is  difficult  to  ex- 
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plain  in  this  case  is  the  presence  of  the  sebaceous  contents  which 
may  be  seen  in  the  gross  tumor.  The  only  explanation  I  can 
make  is  that  they  consist  of  cell  detritus,  as  there  were  many  cells 
in  the  lumen,  and  hyaline  material,  probably  derived  from  the 
epithelial  cells.  The  tumor  is  very  small ;  the  entire  ovary  meas- 
ures only  about  4  X  3  X  -  cul  and  there  was  no  suspicion  of  a 
carcinoma  on  examination  of  the  gross  specimen. 

The  second  specimen  which  I  have  to  present  is  also  remark- 
able because  of  the  size  of  the  primary  carcinoma  of  the  tube. 
A  tubo-ovarian  cyst  was  removed  at  the  same  time  the  surgeon 
operated  on  a  chronic  mastitis.  The  tubo-ovarian  cyst  contained 
three  small  carcinomata,  the  largest  one  measuring  only  0.75  cm. 
in  diameter.  The  mass  was  papillary.  The  question  is  whether 
this  is  a  primary  carcinoma,  or  whether  it  is  an  infiltrating  metas- 
tasis. There  is  no  reason  why  one  cannot  assume  that  it  is  pos- 
sible for  several  carcinomata  to  be  produced  at  the  same  time. 
The  implantation  metastasis  is  not  very  probable  because  there  was 
free  fluid  in  the  tube,  although  this  possibility  cannot  be  denied. 
The  mucosa  between  the  papulations  was  absolutely  free,  and  the 
wall  of  the  tube  was  invaded  in  no  portion;  there  was  only  a 
moderate  inflammatcrv  reaction  of  the  muscular  wall. 
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Report  of  a  Case  with  Autopsy  (Abstracted) 

LOUIS  G.  STLVPIKO.  M.D. 

Patcrsoii,  Xczi'  Jersey 

Case  History:  Mr.  .\.  I.     Age  48  years.     First  seen  Marcli  29.  1916. 
Chief  Coviplaints:  Cough,  weakness  and  loss  of  weight. 
Family  History:   Irrelevant.  , 

Venereal  History:  Patient  denied  infection. 
Past  History:  .Always  well  until  present  illness. 
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Prfscnt  lllnfss:  Began  five  years  ago  with  constant,  dull  pain  in  riKlit 
thiRh  on  its  dorsal  aspect.  It  continued  without  rclit-f  for  nine  months  and 
then  Rradtially  disai»pfarcd.  Later  he  suffered  from  pruritus  of  hoth  tliighs. 
At  altout  that  time,  he  was  told  that  he  had  suKar  in  the  urine,  lie  drank 
considerable  water,  but  at  no  time  was  there  increased  appetite. 

Throughout  this  entire  time,  the  patient  had  cough  with  mucoid  cx|>ecto- 
ration.  There  was  occasional  fever  but  no  sweats  and  no  hemoptysis.  He 
lost  considerable  weight. — thirty  iwjunds.  His  present  wciRht  is  148  pounds. 
He  urinates  four  to  six  times  a  day. 

Physical  Examination:  His  general  condition  is  poor.  There  is  evident 
loss  of  weight,  pallor  and  puffiness  of  the  eyelids.  The  temperature  is  OQ.S" 
and  pulse  ijo.  The  skin  is  pale  and  shows  numerous  scratch  marks.  The 
mucous  membrane  of  the  nose  is  swollen  and  covered  with  crusts.  A  spur 
is  present  on  the  right  side  of  the  septum.  The  teeth  show  marked  pyorrhea 
alveolaris.  The  inguinal  and  epitrochlear  nodes  arc  palpable,  but  not  greatly 
enlarged.  The  other  l)-mph  nodes  arc  not  palpable.  The  lungs  show  mod- 
erate dullness  over  the  right  upper  lobe  with  increased  breath  sounds  and 
suhcrepitant  rales.  A  few  rales  are  likewise  heard  over  the  apex  of  the  left 
lung  and  along  the  left  border  of  the  heart.  The  lungs  are  otherwise  negative. 
The  heart  is  not  enlarged.  The  rate  is  120  per  minute,  the  rhythm  regu- 
lar. The  sounds  are  of  poor  quality,  but  no  murmurs  are  audible.  The 
blood  pressure  is  115  mm.  systolic  and  75  mm.  diastolic. 

The  abdomen  is  moderately  enlarged.  No  masses  are  to  be  felt.  The 
liver  is  enlarged,  extending  from  the  fourth  intercostal  space  to  three  finger 
breadths  below  the  costal  m.Truin.  TIu-  surface  nf  tlu-  liver  i«  regular,  soft 
and  not  tender. 

The  spleen  is  enlarged,  extending  from  the  seveiitli  intercostal  space  to 
three  finger  breadths  l)clow  the  costal  margin.     It  is  regular  and  firm. 

The  rectum  and  genitalia  are  negative.  Tlie  lower  extremities  show 
slight  edema. 

The  urine  is  dark  amber  in  color,  specific  gravity  1030;  reaction  acid: 
albumin,  heavy  trace :  sugar.  0.22  per  cent,  present  in  24-hour  specimen ; 
microscopic  examination  reveals  a  moderate  number  of  hyaline  casts. 

A  blood  smear  taken  at  this  first  examination  showed  tlie  following: 
Central  pallor  of  the  red  blood  cells.  Differential  count:  Polymorphonuclear 
neutrophils  32.5  per  cent.:  polynuclear  eosinophiles  48.5  per  cent.;  small 
lymphocytes  13  per  cent.;  large  lymphocytes  1.5  per  cent.:  large  mononuclears 
4.5  per  cent    Subsequent  blood  counts  are  recorded  below. 

Repeated  examinations  of  the  sputum  were  negative  for  tubercle  bacilli. 
The  »t<K>U  were  frequently  examined  for  ova  because  <.f  tin-  eosinopliilia, 
with  negative  result. 

Fluoroscopic  examination  of  the  chest  by  Dr.  J.  Rocnier,  showed  dimin- 
ished aeration  of  lioth  apices.    A  plate  of  the  chest  was  negative. 


EOSINOPHILIC  (polymorphonuclear)  LEUKEMIA  75 

Subsequent  Course 

The  patient  failed  slowly.  He  constantly  complained  of  cough.  His 
voice  was  hoarse  and  his  throat  felt  dry.  Examination  of  the  larynx  showed 
swelling  of  the  arj-tenoids.  There  was  profuse  perspiration  and  occasional 
itching  of  the  skin.  Vertigo,  on  arising  from  bed  and  while  at  stool,  was 
troublesome.  Later  he  became  quite  short  of  breath  and  developed  marked 
ascites  which  necessitated  tapping. 

He  was  admitted  to  the  Paterson  General  Hospital  nine  days  before  his 
death,  at  which  time  he  showed  marked  edema  of  the  face,  swelling  of  the 
abdomen  and  lower  extremities. 

A  Wassermann  test  made  at  this  time  by  Dr.  F.  R.  Sandt  was  reported 
as  strongly  positive,  -| — | — | — \-. 

The  patient  died  on  April  19,  1917,  with  marked  dyspnea. 

Blood  counts  made  during  the  time  that  the  patient  was  under  observa- 
tion are  recorded  in  the  following  table. 


Blood  Counts 


Mar.  29, 

Apr.  2, 

Apr.  11. 

May  II, 

Jan.  27, 

Mar.  8, 

Apr.  13, 

Iyi6 

1916 

1916 

1916 

:9:7 

1917 

1917 

Hemoglobin  (Sahli) 

85% 

87% 

Red  blood  cells 

4,746,000 
19,800 

4,304,000 

White  blood  cells 

17,900 

15.700 

77,200 

81,600 

236,000 

Polvnuclear  neutrophiles. 

32..S% 

20% 

15% 

19% 

6.00% 

8.0% 

4%) 

Polvnuclear  basophiles  .  . 

1.33% 

•5% 

1% 

Polynuclear  ecsinophiles. 

48..s7r 

70% 

77% 

58% 

83.33% 

86.5% 

79% 

Myelocvtic  basophiles.  .  . 

1% 

Mvelocvtic  ecsinophiles  . 

66% 

3-5% 

5% 

Small  Ivmphocvtes 

i3-oVc 

10% 

7% 

20% 

1.33% 

1-0% 

Large  Ivmphocvtes 

I..SV7 

3% 

7-33%) 

•5% 

1% 

Large  mononuclears 

4.5% 

1% 

3% 

Polynuclear      leucocytes 

with    pale    blue    cj'to- 

plasm  resembling  that 

of  the  eosinophilic  cells 

but  without  the  gran- 

6% 

The  Microscopic  Blood  Findings:  The  red  cells  showed  very  little  change 
except  for  a  diminution  in  number  and  an  evident  central  pallor. 

The  white  cells  were  characterized  by  a  steadily  increasing  number  of 
eosinophile  cells  throughout  the  entire  period  of  observation.  A  moderate 
number  of  these  was  similar  to  the  ordinary  eosinophile  cell  that  is  seen 
daily.  They  showed  a  nucleus  consisting  usually  of  two  lobes  and  occasion- 
ally of  three  surrounded  by  closely  crowded  eosinophilic  granules  which 
entirely  concealed  the  underlying  cytoplasm. 

Innumerable  other  eosinophile  cells  contained  a  smaller  amount  of  gran- 
ules, frequently  crowded  at  one  end  of  the  cell  leaving  a  pale  blue  clear  cyto- 
plasm.    Myelocytes  were  present  only  during  the  latter  part  of  the  clinical 
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course.  Fig.  I.  Their  hiRhcst  absolute  numluT  was  11,800  per  culiic  milli- 
meter in  a  total  count  of  jj|6,ooo  leucocytes  per  cul)ic  millimeter,  six  days 
before  death.  They  were  eosini>pliilic  an«l  were  almost  always  incompletely 
filled  with  granules. 


FlC.   I.     The  blood.     \N  riKJit  stain.      1  iic  tusinuplnlc   cills   incnnii)U t<ly  lillcd 

with  granules. 


In  the  last  blood  examination  made  six  days  before  death,  polynuclear 
cells,  with  two  lobed  nuclei  occurred  with  the  same  pale  grayish  bhic  cyto- 
plasm noted  above,  but  without  any  granules  whatever.  These  apparently 
were  very  immature  eosinophile  cells.  Their  absolute  number  was  14,160 
per  cubic  millimeter. 

Post-mortem  I'indings:  The  autopsy  was  performed  by  mc  on  ;\pril  20, 

1917. 

The  l>ody  was  that  of  a  man  past  middle  age.  There  was  marked  pallor 
of  the  face,  puflTiness  of  the  eyelids,  enlargement  of  the  abdomen,  and  swelling 

/.f  •»!..  \i,v.er  extremities. 
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On  opening  the  abdomen,  a  moderate  amount  of  straw  colored  fluid 
escaped.  The  spleen  was  considerablj-  enlarged  and  was  attached  bj^  fibrous 
bands  to  the  parietal  wall.  The  liver  was  likewise  enlarged,  pale  yellow  and 
fatty.  The  stomach  and  intestines  appeared  to  be  normal.  Xo  masses  were 
felt  within  the  abdomen. 

On  opening  the  chest,  there  was  no  fluid  in  either  pleural  cavity.  The 
right  lung  was  free  throughout.  The  surface  was  smooth  and  glistening. 
Its  upper  lobe  was  air-containing  and  crepitated.  It  was  reddish  gray  on 
cut  section,  soft  and  elastic.  No  tuberculosis  was  found.  The  lower  lobe 
of  the  right  lung  was  red  and  congested  and  contained  several  small,  brown, 
friable  areas  which  appeared  to  be  pneumonic.  The  left  lung  was  attached 
firmly  by  old  adhesions  to  the  upper  surface  of  the  diaphragm.  It,  likewise, 
contained  a  few  reddish  brown  friable  areas  in  the  lower  lobe. 

The  heart  did  not  appear  to  be  enlarged.  The  pericardium  was  glisten- 
ing and  contained  a  normal  amount  of  fluid.  The  weight  of  the  heart  was 
379  gm.  Its  wall  contained  a  moderate  amount  of  fat.  The  right  auricle 
was  normal.  In  the  lower  part  of  the  right  ventricle  there  was  a  conical 
thrombus  fitting  into  the  cavity  like  a  mould  that  filled  its  lower  half  (Fig.  2). 


Fig.  2.     The  lieart.     Opened  right  ventricle  and  pulmonary  artery  presenting 
thrombus  attached  to  right  ventricle  wall. 


The  greatest  thickness  of  tlie  thrombus  was  2.5  cm.  It  crept  up  on  the  lateral 
walls  of  the  ventricle  enveloping  the  papillary  muscles  and  the  lower  ends  of 
the  chordae  tendinse.  The  mass  extended  into  the  conus  arteriosus,  just 
reaching  the  pulmonary  valve.  It  did  not  spring  from  the  wall  of  the  ven- 
tricle, from  which  it  was  definitely  demarcated  by  a  white  line,  nor  was  it 
firmly  attached  except  in  its  upper  part.  At  the  lower  angle  by  slight  trac- 
tion it  could  be  separated  from  the  wall  cu  viassr.     The  color  was  greenish 
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yellow,  the  deeper  |>ortion  was  firm  in  consistency.  The  superficial  portion 
was  crumbly  and  the  surface  appeared  granular.  The  mass  was  definitely 
laminated  and  had  the  appearance  o{  a  thrombus.  The  left  auricle  and  ven- 
tricle ap|>eared  normal.  The  aortic  valve  showed  slight  thickeniuK  of  the 
semi-lunar  cusps.  The  aorta  appeared  normal,  no  evidence  of  lues  was 
present. 


Fig.  3.     The  spleen.     25X14X7  cm.     Weight   i._v>X  niii.     Section   sliowing 

infarcts. 


The  spleen  (Fig.  3)  was  considerably  enlarged.  Its  weight  was  1.JO8  gms. 
The  notching  was  deeply  marked.  It  was  regular,  its  capsule  was  thickened, 
and  there  were  fibrous  adhesions  on  the  surface.  It  measured  25  X  14  X  7 
cm.  The  surface  of  the  si)Ieen  was  dimpled  by  trabecul.T  that  cxteinled  into 
its  substance.  Small  white  areas  could  be  seen  through  the  capsule.  The 
spleen  was  soft  on  cutting.  The  cut  surface  had  a  brownish  red.  chocolate 
color  and  was  very  cellular.  Scattered  throughout  the  cut  surface  were  nu- 
merous small,  white,  irregular  areas  varying  in  size  from  0.5  to  I  cm.  in 
diameter.    These  infarcts  were  surrounded  by  a  hemorrhagic  zone. 

The  liver  weighed  2410  gms.  It  measured  27  X  22  X  7  cm.  Its  capsule 
was  smooth  and  glistening.     The  cut  surface  was  pale  and  fatty. 

Both  kidneys  weighed  439  gms.  The  capsule  of  the  left  kidney  stripped 
readily,  disclosing  two  small,  yellowish  white  raised  spots  about  3  mm.  in 
diameter.  The  cut  section  was  yellowish  in  color  and  the  markings  were  not 
very  clear.  The  cortex  measured  6  mm.  The  surface  showed  several  small, 
irregular,  yellowish  white  areas.  The  right  kidney  had  about  the  same  ap- 
pearance as  the  left. 
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The  pancreas  appeared  normal.  It  was  firm,  but  there  was  no  evident 
increase  in  interstitial  tissue. 

The  stomach  and  intestines  revealed  nothing  on  being  opened.  No  intes- 
tinal worms  were  found. 

The  urinary  bladder  and  prostate  gland  were  normal. 

The  bone  marrow  was  removed  from  the  femur.  There  was  no  fat 
present.     It  cut  as  a  solid  mass  and  was  grayish  red  in  color. 

The  Microscopic  Findings:  The  bone  marrow  consisted  of  a  mass  of  cells. 
There  were  no  fat  spaces  whatever.  It  was  impossible  to  make  out  the  capil- 
lary network.     The  predominant  cells  in  the  bone  marrow  were  the  eosinophilic 


Fig.  4.  The  bone  marrow.  Hsemotoxylin  eosin.  Very  cellular.  Abun- 
dant myelocytic  and  polynuclear,  eosinophiles.  In  addition,  many  non-granular 
mononuclear  cells,  prol)ably  myeloblasts. 


myelocyte  and  the  myeloblast.  (Fig.  4.)  In  addition  tiiere  were  a  few  poly- 
nuclear eosinophilic  leucocytes.  The  eosinophilic  cells  in  the  bone  marrow, 
like  those  in  the  blood,  were  frequently  incompletely  filled  with  granules. 


so 
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The  spleen  showc«l  tlironil»osis  of  vessels  with  infarcts.  TIjc  Malpighian 
l>odies  were  ciimiiiishrd  in  number.  The  splenic  pulp  was  rather  lousdy  hlled 
with  cells.  Between  the  venules  a  moderate  number  of  eosinophilic  leucocytes 
was  present  (Fig.  5V 
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Fig.  5.     The  spleen.     Simi^iN  -111,11  alcd  liy  iiuiia>c<l  iiunilicr  of  cells, 
crate  number  of  eosinophiles. 


Mod- 


The  liver  showed  fatty  infiltration  of  the  liver  cells  and  distension  of  the 
capillaries  within  which  numerous  eosinoithilic  cells  were  to  be  seen  (Fig.  6). 
An  occasional  megalokaryocyte  could  be  made  out  in  the  liver  capillaries. 
Some  of  the  liver  columns  appeared  atrophied  by  the  pressure  of  the  dis- 
tended capillaries  filled  with  cells.  The  resulting  appearance  was  that  of  foci 
of  infiltration. 

The  lung  showed  thrombosed  vessels,  some  of  which  were  being  canal- 
ized. Eosinophile  cells  were  present  in  the  larger  vessels,  in  the  capillaries 
and  in  the  interalveolar  st-pta.  Heart  failure  cells  were  present  in  the  alveoli. 
A  section  from  the  pneumrjuic  part  of  the  lung  showed  engorgement  of  the 
%'es>cl>  in  the  alveolar  wall  and  a  fibrinous  exudate  within  the  alveoli  which 
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contained    numerous    erythroc3-tes   and    neutrophilic   leucocytes,   but   no    eosi- 
nophiles. 

The  heart.     A  section  through  the  right  ventricular  wall  and  a  part  of 
the  attached  thrombus  showed  separation  of  the  muscle  fibers  by  distended 


Fig.  6.     The  liver.     Infiltration   with   bone   marrow   cells.     Atrophy  of   liver 

columns. 


capillaries  which  contained  many  eosinophile  cells.  The  thrombus  showed 
fairly  well  marked  organization  of  its  base,  with  deposition  of  considerable 
pigment  (Fig.  7). 

In  a  review  of  the  literature,  I  have  been  able  to  find  one 
similar  case  recorded  by  H.  Z.  Giffin.^  The  case  is  noted  as 
one  of  splenomegaly  with  marked  eosinophilia,  for  which  splenec- 
tomy was  done  without  afVcctini;-  the  course  of  the  disease. 

^  Anil.  Surg..  1915,  Ixii,  170. 
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The  clinical  history  and  the  blood  tiudin^s  resemble  very 
much  tlu>sc  oi  the  case  re|K tried  alx>ve.  The  first  blood  count 
showed  15,400  leucocytes  with  an  cttsinophilia  of  (>()  per  cc!U. 
The  last  bltxHl  c«»unt  noted  was  done  some  time  after  splenectomy 
and  showed  a  leucocyte  count  of  i.^S.ocx)  of  which  73  to  80  per 
cent,  were  eosinophiles. 


b.  .  c. 

Fig.  7.  The  lieart.  Section  of  right  ventricle  and  attached  thronihiis. 
a.  fresh  thrombus;  b,  portion  of  organized  thromhus;  c.  separation  of  nniscle 
fibers  by  distended  capillaries  which  contain  many  eosinophile  cells. 


CONCLUSIONS 

I  am  at  a  loss  to  know  the  cause  of  this  uiuisiial  ahcration 
in  the  blootl.  A  parasitic  cause  could  not  be  found.  The  p<tsi- 
tive  Wassennann  reaction  I  l>elieve  has  no  bearin;.^.  even  thouj^h 
a  nifKlerate  eosinophilia  is  known  to  occur  in  conj^enital  syphilis. 
It  seems  to  me  that  theoretically  a  leukemia  of  the  eosinophile 
system  of  cells  mij^dit  occur  pr(>\  idivl  there  was  tlie  proper 
chcmotactic  agent. 

In  this  case  the  clinical  manifestations,  weakness,  loss  of 
weight,  enlargment  of  the  liver  and  spleen,  ascites  and  steadily 
rising  white  bl<M»d  count,  as  well  as  tlie  changes  found  post 
mortem,  namely  the  cellular  conversion  of  the  bone  marrow,  and 
the  infiltration  of  the  spleen,  liver  and  lungs  w  ith  eosinophile  cells 
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and  the  frequent  occurrence  of  thrombosis,  are  in  many  respects 
similar  to  the  processes  found  in  the  ordinary  myelogenic 
leukemia.  I  believe  this  is  a  case  of  leukemia  arising  in  the 
eosinophilic  system  of  cells. 

Disct(ssioii : 

Dr.  Libmax  ;  I  liave  nothing  to  add,  but  I  want  to  compliment  Dr.  Sha- 
piro on  his  careful  studj-  of  the  case.  I  was  familiar  with  the  case  to  which 
Dr.  Shapiro  referred,  and  the  two  cases  seem  very  similar.  There  was  appar- 
ently marked  edema  in  both  instances.  I  hope  that  Dr.  Shapiro  will  give  a 
name  to  this  condition,  because  it  appears  to  be  a  new  clinical  entity. 

Dr.  Ottexberg:  In  the  ordinary  myeloid  Icukemias  all  the  cases  have 
smaller  and  larger  numbers  of  eosinophiles  among  the  cells,  and  I  am  sure 
I  have  seen  cases  that  had  some  predominance  of  these  cells,  although  I  have 
never  seen  anything  like  this  blood  picture,  which  is  unique.  The  immature 
eosinophile  cells  described  occur  in  trichinosis  eosinophilia,  and  they  do  occur 
sometimes  in  the  ordinarj-  forms  of  leukemia. 


IS   THERE   A   PARALLELISM   BETWEEN    XORMAL 
AGGLUTININS   AND   HE^IOLYSINS   OF 

HUALVX   BLOOD? 

With  Special  Reference  to  Transfusion  Tests 

reuben  ottenberg,  m.d.,  and  frances  krasnow.  a.m. 

A  year  ago  we  were  asked  by  the  Division  for  Medical  Sci- 
ences of  the  Research  Council  of  the  National  Council  for  De- 
fense to  take  up  the  question  of  whether  the  strength  of  the 
iso-hemolysin  in  human  serum  ran  parallel  to  the  strength  of  the 
iso-agglutinins.  This  prol)lem  was  of  practical  iniijortance  be- 
cause it  w  as  believed  by  some  workers  that  human  hemolysis  only 
occurred  in  serum  which  had  strong  agglutinating  power.  There- 
fore, if  one  did  an  agglutination  test  of  a  i^atient's  blood  serum 
with  the  l)lood  cells  of  the  proposed  donor,  and  only  weak  agglu- 
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tination  occurretl.  it  would  l)c  safe  u»  use  that  tl«)nor,  because  no 
hemolysis  wnuUI  I»c  e.\|K*ctctI. 

Our  t)\\n  chnical  exi)ericnce  ran  contrary  to  this  view,  hul  we 
decided  to  put  the  (|ueslit)n  to  an  accurate  test  l)y  examining  a 
numl>er  of  sera  for  their  liemolytic  and  agj^huinalive  strength. 

What  we  proceeded  to  do  was  to  group  sera  accor(hng  to 
standard  chnical  methods,  using  sera  from  one  to  three  days  old. 
The  first  thing  dtme  was  to  make  preliminary  tests  for  hemolysis 
as  follows : 

Group      I  sera  with  (Jroups  II.  111.  1\'  cells 
Gmup     II  sera  with  (iroups  III.  IV'  cells 
Grinip  III   sera  with  Groups  II.  I\'  cells 

Controls  were  run  using  each  serum  wilii  its  own  cells.  The  red 
sera  were  entirely  discarded. 

This  was  followed  uj)  hy  a  titration  of  the  hemolysin  of  each 
serum,  which  showed  hemojyzing  power  in  the  preliminary  tests, 
with  the  several  specimens  <»f  cells  wliich  it  hcmolyzcd.  In  most 
cases  six  tubes  were  set  up  containing  serum  diluted  as  follows: 

1st   tiihc  contained  serum  undiluted 

2d       "            "  "        diluted  i  :  2 

3d       "            '•  "             "1:4 

4th     "            "  "             "1:8 

5th     "            "  •'             "        I  :  16 

6th     "            "  "             "        I  :  32 

In  srime  cases  two  additional  iuIk-s  were  set  up  with  the  serum 
diluted  I  .'64  and  i  :  128,  The  amouiu  of  serum  used  in  each  test 
was  twice  the  amount  of  5  per  cent,  cell  enuilsion.  The  readings 
of  the  reactions  were  made  after  (a  )  one  hour  incubation  at  .^7 
C.  water  bath;  (b)  eighteen  hours  in  the  ice  box.  Finally 
agglutinin  titrations  were  set  up  for  all  the  sera  that  showed 
hemolysis.  Sera  with  strong  hemolysis  were  inactivated  prior  to 
this  titration. 
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TABLE  I 
(Showing  Strength  of  Hemolysin  Corresponding  to  Weak  Agglutinin) 


Titration  of  Hemolvsin  in 

Titration  ot  Agglu- 
tinin 

Sera  Showing  Strong  Reaction 

Sera  Showing  Weak  Reaction 

Test  No. 

Highest 
Dilution 

Strength  of 

Highest 

Strength  of 

Highest 

Strength  of 

Showing 
Aggluti- 
nation 

Reaction 

Undiluted 

Dilution 

Reaction 

Undiluted 

Dilution 

Reaction 

in  tbis 

Serum 

Giving 

in  tbis 

Serum 

Giving 

in  this 

Dilution 

Hemolysis 

Dilution 

Hemolysis 

Dilution 

I 

1:8 

+ 

+  + 

_ 

_ 

26 

1:16 

+ 

+  +  + 

— 

— 

27 

1:16 

+ 

+  +  + 

— 

— 

28 

1:32 

=t 

+  +  + 

— 

— 

218 

" 

=1= 

+  +  +  + 

1:4 

+  + 

276 

" 

=fc 

+  +  + 

" 

=fc 

334 

" 

+ 

+  +  + 

1:2 

+  +  + 

433 

" 

+ 

+  + 

+  + 

435 

** 

+ 

+  +  + 

" 

+  +  + 

287 

" 

+ 

+  +  + 

— 

— 

290 

** 

+ 

+  +  + 

1 :2 

+  + 

292 

1:4 

++ 

+ 

— 

— 

300 

1:4 

+ 

+ 

— 

— 

40 

1:8 

++ 

+ 

1:2 

+ 

55 

'* 

+++ 

+ 

1:2 

+ 

302 

** 

+ 

+ 

=fc 

303 

•* 

+ 

+ 

" 

± 

304 

'  * 

=t 

+ 

— 

54 

1:16 

zfc 

+ 

1:2 

± 

29 

1:32 

=fc 

+ 

— 

— 

53 

'  * 

± 

+ 

1:2 

± 

56 

** 

=1= 

+ 

" 

± 

58 

'* 

=fc 

+ 

" 

=fc 

307 

*' 

=4= 

+ 

— 

— 

308 

*' 

i±= 

=fc 

- 

- 

Weak  agghitination  =  agglutination  not  marked  in  scrum  dihited  I  :  3: 

Strong  hemolysis  =  hemolysis  marked  in  undiluted  serum. 

Weak  hemolysis  =  hemolysis  less  than  +  +  in  undiluted  serum. 

-j-  =  Weak  agglutination  or  hemolysis. 

H — ! — I — h  =  very  strong  agglutination  or  complete  hemoh-sis. 

-| — (-  and  -| — I — |-  =  intermediate  grades. 

+  =  A  trace  of  hemolysis  or  very  feeble  agglutination. 
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TABLE  II 
(Showing  StrcuKtli  of  Hemolysin  Corresponding  to  Strong  Agglutinin) 

Strong  agglutination  =  agglutination  marked  in   serum  diluted   i  :  ^2,  or 
above. 


1  ilralion 
of  Acsluimin 

■     ■        ..1 

iemoiysin 

11 

St-id  Shewing  SiroB|  Rwciion 

Sen  Showing  Wc«k  ReMUon 

TcM 

No. 

HiclieM 

IHmiioa 
Sbowing; 

Slrengtb 
of 

I'ndiluied 

Highesl 
Dilution 

Strength 
of 

Undiluted 

lite  ^'^'^ 

Aralulin- 

Rcacrion 

Senim 

(jiving 

Keaction 

Serum 

Giving        Reaction 

Mian 

Hemolyti* 

Hcmulytit 

S 

1:3a 

++ 

+++ 

i:a 

+  + 

10 

•• 

+  + 

+  +  +  + 

•' 

+  + 

I6 

•■ 

+  +  + 

+  + 

— 

— 

35 

"• 

+  + 

+  + 

1 :2 

+ 

36 

+  + 

+  + 

•' 

+ 

37 

++ 

+  + 

+ 

38 

■• 

++ 

+  + 

" 

+  + 

a73 

*• 

++ 

+  +  +  + 

1:8 

^ 

343 

"' 

+  + 

+  + 

1 :2 

+  + 

344 

■■ 

+  + 

+  + 

" 

+  + 

418 

•• 

+  + 

+  +  + 

— 

— 

436 

" 

+  + 

+  + 

1:2 

+  + 

217 

1  .-64 

+  +  + 

+  +  +  + 

1:4 

+  + 

221 

'• 

+  + 

+  +  + 

■• 

:±: 

»7S 

•• 

+  +  + 

+  +  + 

1:8 

:±. 

3»3 

•• 

+  +  + 

+  +  + 

1:4 

+ 

284 

■' 

+  + 

+  +  +  + 

•• 

+ 

286 

'• 

+  +  + 

+  +  + 

•• 

+  + 

348 

1:128 

+  + 

+  +  + 

1:2 

+ 

437 

* 

+  +  + 

" 

+ 

324 

+  +  + 

+ 

—                  — 

326 

•■ 

+  +  + 

-f 

—                  — 

342 

+  +  + 

+ 

—                  — 

3*9 

1:32 

+  +  + 

+ 

~         1         ~ 

CONCLUSIONS 

In  all.  76  sera  were  used.  The  various  combinations  of  sera 
with  cells  of  incnnipatible  Krouj)s  made  necessary  450  separate 
tests;  49  of  these  sh(»\ved  l>oth  a^J^lutination  and  hemolysis.  As 
to  the  parallelism  in  the  strenj^th  of  the  two,  a  tahulalion  of  the 
results  (Tables  I  and  II ).  shows  that  (a)  2$  sera  possessed  weak 
ajjKlutinatinjj  |x)wcr:  of  these  11  showed  stronji;  hemolytic  i)ower 
and  14  showed  weak  hemolytic  power;  (b)  24  sera  gave  strong 
agglutination  reactions;  20  showed  strong  hemolysis;  4  showed 
weak  hemolysis.     It  is  worth  noticing  this  finding:  3  of  these  4 
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sera  with  weak  hemolysis  showed  very  marked  aggUitination  in 
1:128  dihition  ( -| — \ — 1-)  and  one  showed  very  marked  aggki- 
tination  in  i  :  ^2  dihition  (-| — | — [-).  Strong  and  weak  sera  were 
found  belonging  to  the  first,  second,  and  third  iso-groups,  and  no 
special  attention  is  paid  to  this  in  the  Chart. 

So  far  as  can  be  judged  from  these  observations,  strong 
hemolysis  accompanies  strong  agglutination  more  often  than 
weak  agglutination ;  and  weak  hemolysis  parallels  weak  agglu- 
tination more  often  than  it  does  strong  agglutination.  On  the 
other  hand  it  is  not  safe  to  conclude,  because  agglutination  is 
weak,  that  hemolysis  will  n(3t  occur.  Strong  hemolysis  often 
occurs  with  weak  agglutination.  In  the  practise  of  transfusion, 
therefore,  donors  should  be  rejected  whose  red  cells  would  be 
agglutinated  by  the  patient's  serum,  whether  such  agglutination 
be  weak  or  strong.  Any  such  case  provides  the  possibility  of 
extensive  hemolysis  occurring  in  the  body. 
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TWO  <..\M..s  1)1    .\n\(>  MPO  SARCOMA.  KI-.TRO 
I'KKITOVI'  \I. 

I..  C.   KNOX.  M.l). 

The  two  tumors  under  consitlcratinn  arc  not  of  course  really 
uni(|ue.  hut  at  the  same  time  arc  perliaps  less  tre(|uent  than  the 
b»K>ks  on  either  pathology  or  surgery  would  lead  one  to  sui>|>ose. 
Of  course  many  more  have  occurred  than  have  ever  been  rei)oried, 
as  onlv  about  25  are  mentioned  in  the  literature.  Probably  at 
least  three  times  that  number  are  reported  in  situations  other  than 
retroiM-'ritoneal. 


P"'..  I.     Case  A.  P.     Myxo-sarcoma  containiiiK  a  ^«-"\v  fat  cells. 

Besides  their  infre<|uency  an  interesting  >urgical  con>i(lera- 
ti<Mi  is  also  the  fact  that  occurring  relatively  well  encapsulated 
and  licing  therefore  fairly  easily  enucleated,  they  are  prone  to 
appear  clinically  as  nuuh  less  malignant  than  their  course  has  frc- 
<|uently  shown  them  to  be. 

The  first  tunior  occurred  in  a  patient.  .\.  I'.,  admitted  to  St. 
Luke's  Hospital  on  the  service  of  I)r,  Walton  Martin  in  Septem- 
ber. 191S.     She  was  an  Italian  woman,  housewife,  aged  28.     Her 
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Fig.  2.     Case  A.  P.,  showing  variations  in  size  of  nuclei  and  delicate 
endothelial  vessels. 


Fig.  3.     Case  A.  P.     Recurrent  tumor  fatty  and  of  slightly  lirmer  consistency. 
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chief  complaint  waN  of  an  aluloniinal  mass;  clnralion  f<>ur 
months. 

rri'st'nl  Illness. — Had  suffered  nn  inconvenience  except  the 
presence  of  the  mass  and  the  ass«)ciated  enlarj^iiiunt  of  the 
aUlomen. 

/'list  History. — Had  been  operated    i  '  .•   years  before  at  the 


Fic.  4.    Case  B.  H.     Portion  of  tumor  111  which  lijioma  predominates. 

Itahan  Hospital   for  an  ahdominal  minor   (no   fnrihrr  d.ita  re- 
garding this  have  been  obtainable  ). 

Vour  months  before  admission  to  the  hospital  ^^ave  hirlh  to  a 
normal  child  ami  following  the  piieri)criinn  the  present  mass  was 
noted.  There  was  no  pain,  fever,  loss  of  weight,  urinary  or  di- 
gestive symptoms. 
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Physical  examination  showed  a  jiatient  appearing"  chronically 
ill.  Head,  neck  and  thorax  normal.  Al)domen  was  soft  with  a 
large  movable  mass  palpable  in  the  upper  left  quadrant.  Two 
parts  were  distinguishable,  the  upper  the  size  of  a  kidney,  the 
lower  twice  its  size.     Peh'ic  examination  negati\"e. 
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Fig.  5.     Case  B.  H.,  showing  ni\  xdinatDiis  area  and  vascularity. 

Laparotomy  was  done  on  September  12.  19 18.  when  the  large, 
soft,  kidney-shaped  tumor  was  found  belmv  the  lower  pole  of  the 
left  kidney.  It  was  easily  extirjiated  and  the  patient  made  an  un- 
eventful recovery. 

On  January  6,  19 19,  one  year  and  four  months  after  the  first 
operation,  the  patient  returned  complaining  of  an(nher  abdominal 
mass. 
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Slic  w.J-*  aj^.un  "jicraicti  uixni  an<l  ihc  sci<>n<l  siwcimcn,  some- 
what larj^iT  tlian  ll'.c  first,  more  vascular  and  m«»rc  lolmlated,  was 
rcmovetl  from  the  left  lumhar  rejjion.  Recovery  was  again  satis- 
factory. 

Soon  after  leaving;  the  hos|)iial.  .r-ray  ireainients  were  bej^un 
and  have  l)cen  continue«l  at  al)ont   fonrteen-day  intervals  since. 

•  '  ^         V    •       *_       ^ 
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Fig.  6.     Case    B.   H.      Myxi>--.ii<  "iin.      llic   miclii   arc   relatively   infrequent. 
but  irrcKular  and  hypcrchromatic. 

In  alKUit  six  months,  however,  a  left  ahdoniinal  tumor  aj^Min 
iK'came  ]>al|)al)]e.  as  it  is  at  the  |)resent  time.  The  patient's  '^l'U- 
era!  condition  is,  however,  very  good. 

The  second  case.  I».  H.,  a  woman  of  55.  was  also  adnnttcd  to 
I>r.  Martin's  .service  in  Scptemher.  191H.  Her  chief  complaint 
was  an  alxlominal  tumor. 
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Present  Illness. — Patient  has  noted  a  mass  in  her  left  side  for 
several  years.  Thinks  it  has  diminished  in  size  at  times.  Occa- 
sionally has  felt  (lull  pain  in  this  area.  For  three  davs  prior  to 
admission,  it  has  l)een  sharp.  Has  lost  15  pounds  in  three 
months. 

Other  history  irrelevant. 


7.     Case  B.  H.,  showing  an  area  of  spindle-cclIcd  fibro-sarcoma. 


Physical  Examination. — Patient  appeared  in  good  health; 
normal  except  for  a  mass  the  size  of  a  child's  head  in  the  left 
lower  abdomen. 

Laparotomy  was  done  and  the  large  tumor  was  found  retro- 
peritoneally  below  ibe  lower  \)o\t  of  the  left  kidney.  It  was  re- 
moved through  the  anterior  al)dominal  incision.  Recovery  was 
uneventful. 


•HI 
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In  February,  1919.  five  niontlis  later,  the  patient  returned  with 
a  recurrence.  This  t«x>k  the  f<»nn  <tf  a  hard  mass  in  the  left 
lower  (juadrant  extendinj;  to  the  crest  of  the  ilium.  It  was  not 
tender  nor  fluctuating.  At  oi)erati<>n  there  was  found  a  large 
relroi>eritoneal  mass  involving  the  left  side  of  the  pelvis  and 
iliac  fossa.  The  mass  was  stony-hard,  so  that  only  a  fragment 
which  was  more  or  less  discrete,  could  he  removed  even  for 
examination. 

The  patient  recovered  and  left  the  hospital,  hut  the  prognosis 
api)eared  unfavorable. 


,^  -i 


Fig.  8.    Case  13.  II.,  showing  ossified  portion  of  tumor. 


Sections  of  the  tumor  from  the  first  case,  A.  P..  show  fat  and 
various  forms  of  fibrous  tissue  and  true  myxoma.  Large-  multi- 
nucleated cells  are  fre<|uent  (  h'igs.  i  and  j). 

The  recurrence  is  of  the  .same  type,  although  slightly  firmer 
and  more  fibrous,  but  still  is  distinctly  cellular  (  h'ig.  3). 

The  second  tumor,  from  H.  II..  shows  that  the  large  n(Klular 
masses  vary  consi<lcrably.  part  being  almost  entirely  fatty  ( I^'ig, 
4),  others  myxomatous  (Figs.  5  and  6).  while  the  fibrous  tissue 
is  very  compact  and  resembles  a  fi1>ro-sarcoma  ( l-ig.  7  ).    .\  hard, 
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round,  ossified  portion  was  without  periosteum  and  found  em- 
bedded in  the  filjrous  tissue  (Fig.  8). 

The  small  rounded   fragment  from  the  second  operation  is 
intensely  hard  and  apj^arently  ossified. 
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THE  PATHOLOGY  OF  THE  POISONOUS  GASES  USED 

IN  THE  WAR 

ALWIN  M.   PAPPENHEIMER,   M.D. 

The  desirability  of  having  a  systematic  examination  made  of 
the  fatal  cases  of  poisoning  by  the  toxic  gases  used  against  our 
troops  was  early  recognized  by  the  Chemical  Warfare  Service,  as 
well  as  by  the  Medical  Corps.  Major  H.  C.  Clark  was  appointed 
chief  pathologist  to  the  C.  \\\  S.,  and  through  his  efforts  a  well- 
equipped  pathological  laboratory  was  installed  at  the  experimental 
field  of  the  C.  W.  S.  near  Chaumont.  Major  C.  B.  Farr,  Cap- 
tain Vance  and  the  writer  were  assigned  by  the  Medical  Corps  to 
assist  in  the  work.  A  ])hysiolog"ical  laboratory  under  ^Major 
Richards,  and  a  chemical  lal)oratory  under  Captain  Crenshaw,  co- 
operated in  the  experimental  field  work. 

It  was  hoped  that,  with  the  aid  of  specially  designated  pathol- 
ogists at  \'arious  field,  e\'acuatinn  and  base  hospitals,  nuich  ma- 
terial nu'ght  be  collected  for  study,  and  a  close  watch  mainiainecl 
for  lesions  caused  by  new  gases,  should  the  enemv  introduce  them 
into  use.  The  value  of  the  hVench  Centres  Medico-legaux  in 
maintaining  a  constant  vigilance  for  the  detection  of  new  types 
of  gas.  and  in  disseminating  information  as  to  the  gases  in  use. 
had  alreadv  been  demonstrated. 


98  AI.WIN     M       I"  \ni   MIMMI  K 

These  ex|K^:tations  were  only  in  part  realized.  Transportation 
difticullies.  ini|)ossil)ility  of  <»l»iainin}i  accurate  data  as  t<>  the 
nature  of  the  gas  attack,  imperfect  liaison  with  the  rej^iniental  or 
divisional  g.is  ofticers.  <»n  the  one  hand,  and  with  clinical  officers 
on  the  other,  made  the  collection  of  material  diflicult.  and  its  study 
of  lesser  value  from  the  practical  viewpoint.  Had  the  war  lasted. 
the  organization  and  usefulnos«-  ><\  the  laboratory  would  inidouht- 
cdly  have  licen  greatly  hetlered 

During  the  short  iieriod  in  which  the  lal)«»ratory  was  actively 
functi«»nating.  we  succeeded  in  ohtaining  material  frotu  60  cases 
of  death  due  to  exposure  to  gas.  These,  and  .some  13  additional 
cases  c<»llected  from  other  .sources  form  the  basis  of  this  ])relim- 
inary  rejMJrt.'  Lieut. -Col.  Clark.  Major  Jean  Oliver  and  the 
writer  are  still  engaged  in  a  study  of  the  pathology  of  the  war 
gases,  and  ho|>e  evciUually  to  ac(|uirc  data  for  a  c<»mprchensive 
report.* 

Of  these  J^J  fatal  cases.  74  have  been  diagnosed  as  due  to  di- 
chlorethyl  .sulphide;  5  to  sulYocant  ga.ses.  such  as  phosgene,  di- 
phosgene  or  chloropicrin ;  in  three  cases  the  diagnosis  remains  in 
doubt.  Whether  these  figures  are  representative  of  the  total  dis- 
tribution of  fatalities  due  to  vesicant  or  asphyxiating  ga.ses  in  the 

A.  K.  I*"..  I  am  unable  to  state.  Many  of  the  cases  due  to  |)hos- 
gene  and  the  other  gases  oi  this  type,  died  in  forward  areas  where 
autopsies  could  not  be  performeil.  or  where  the  preservation  of 
material  for  subsecjuent  transport  to  the  Central  Laboratorv  was 
imjMJSsible;  whereas  the  "mustard  cases."  survived  until  they 
reached  the  evacuation  or  base  hospitals.  It  i>  probable,  there- 
fore, that  our  material  does  not  accurately  rellect  the  proper  i)ro- 
jKJrtion  between  the  two  types  (»f  gases. 

'  Since  this  report  was  written,  material  from  additional  cases  lias  been 
received,  brinRing  the  total  up  to  1 16  cases. 

'  The  autopsies  on  the  cases  covered  by  this  report  were  pcrforme*!  by  the 
following  pathologists,  to  whom  we  are  indcbtc<l  for  m.itcrial  and  for  notes 
on  the  clinical  features,  and  gross  lesions;  Major  Kolfe  Floyd.  Major  Daniel 
Glomset.  Capt.  J.  F.  Coupal.  (apt.  Jean  Oliver.  Capt.   K«>bcrt   Hinson.  Capt. 

B.  S  Kline.  Capt.  M.  Flc-xmr.  (apt  (".  H.  Coulter,  Capt.  15.  I".  Weems.  Lieut. 
R.  M  Wilder,  Lieut.  H.  K.  Schoonovcr.  Lieut.  Perry  J.  NLmlRinis  an<l  l.irut 
IL  IL  Robinson. 
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1.  Paflwlogy  of  the  Arsiiic  Coiiif'oiinds. — In  spite  of  the  ex- 
tensi\-e  experimental  work  done  here  and  abroad  upon  the  toxicity 
of  the  sohd  and  gaseous  arsine-halogen  compounds,  and  in  spite 
of  the  known  use  of  these  substances  by  the  Germans,  either  alone 
or  in  combination  with  the  suffocant  gases,  there  seems  to  be  little 
evidence  that  in  actual  field  concentration  they  ever  brought  about 
fatal  casualties.  It  is  true  that  Kling  and  others  have  succeeded, 
in  a  few  cases,  in  extracting  arsenic  in  fair  quantity  from  the 
lungs  after  death,  and  that  arsenic  has  been  recovered  from  the 
urine  during  life.  This,  however,  proved  only  that  the  arsenical 
gases  were  inhaled  and  absorbed,  not  that  they  were  the  cause  of 
the  cutaneous  or  respiratory  lesions.  Pathologically,  no  dis- 
tinctive features  have  been  found  to  differentiate  these  cases  from 
those  caused  bv  the  more  familiar  gases,  and  since  they  were  com- 
monly combined  with  or  followed  by  phosgene  or  diphosgene.  it 
was  difficult  or  impossible  to  estimate  the  part  played  by  them  in 
the  production  of  the  lesions. 

2.  TJic  Pathology  of  Poisoning  by  Dichlorcthyl  Sulphide. — 
There  are  certain  features  in  the  action  of  this  peculiar  vesicant 
that  have  aroused  particular  interest,  and  that  distinguish  it  from 
the  usual  chemical  irritant.  The  definite  existence  of  a  latent 
period  up  to  four  to  six  hours — the  persistence  of  its  action — 
the  variations  in  individual  susceptibility,  and  the  apparent  de- 
velopment of  hypersensitiveness  upon  repeated  exposure — these 
and  other  features  have  made  the  study  of  this  substance  inter- 
esting, apart  from  its  great  practical  importance  in  the  war.  The 
work  of  R.  Lillie.  Clowes  and  Chambers.^  confirming  the  theory 
of  Marshall.  Lynch  and  Smith.-  supports  the  idea  that  dichlorethyl 
sulphide  penetrating  the  cell  by  virtue  of  its  high  lipoid  solubility, 
produces  cytolysis  by  becoming  hydrolyzed  within  the  cell,  thus 
liberating  free  hydrochloric  acid  after  the  normal  bufifer  action  of 
the  cell  protoplasm  is  exhausted.  The  low  toxicity  of  the  other 
products  of  hydrolysis  has  been  demonstrated.  This  mode  of 
action  would  explain  the  latent  period  and  the  persistency  of  its 
action.  The  variations  in  individual  and  si)ecies  susceptibilitv. 
and  the  problem  of  acquired  sensil)ility.  have  also  ])een  the  subject 
of  experimental  in\estigation. 
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The  |)atholojjicaI  alterations  pn winced  in  the  eyes,  skin  and 
respiratory  tract  are  now  well  known.  The  stndies  of  Mackenzie,'' 
t>l  Winteniitz*  and  his  co-w«»rkers.  ot  Warthin  and  Wcllcr.''  in 
this  country,  of  the  Chemical  Warfare  Coniniittee"  in  I'.njjland.and 
of  Mayer,  I*\iuret-Fremiel"  and  «)thers  at  the  C'ollcjje  de  France 
in  Paris,  have  jxiinted  ont  the  salient  features  in  the  path(»lo}^y  of 
mustard  gas  |)oisoning.  I  <hall  havi-  t'lw  ..ri<^in.il  i.lf.(r\;itions  to 
add  from  a  study  of  our  material. 

(a)  Ciitatu^nis  Lesions. — The  cutaneous  effects  may  be  sum- 
marized as  erythema,  followed  often  hy  pij^nientation  and  vesica- 
tion. The  common  sites  for  the  hiuns  arc  the  face  (  especially  the 
scalp K  eyelids,  nose  and  lips,  the  neck,  elhows  (  frum  lyinj^  down 
on  contaminated  grouiul).  the  .scrotum  and  the  under  surface  of 
the  |)enis.  the  inner  surface  of  the  thij.,dis,  the  buttocks,  and  the 
hands  and  feet.  The  size  of  the  vesicles  varies  from  minute 
sudamina-like  lesions  to  larjje  bull.e  a  foot  or  more  in  jliamcter. 
The  CfMitents  of  the  vesicles  are  at  first  clear,  later  they  may  be- 
come slightly  turbid,  and  may  show  a  loose  coaj.,ailuni.  They  do 
not  l)ecome  frankly  purulent,  unless  they  are  infected. 

In  severe  burns  the  superficial  ix^rtion  of  the  corium  may  be 
involved  in  the  necrosis. 

Histologically,  a  study  <tf  small  early  lesi(»ns  shows  thai  the 
vesicles  may  form  at  various  levels  of  the  skin — in  the  epidermis 
itself  by  hydropic  swelling,  dissociation  of  the  cells  and  subse- 
c|uent  cytolysis:  or  in  the  su])erficial  portion  of  the  corium.  ele- 
vating the  entire  epi<lermis.  The  dead  e|)i(lermis.  in  small  lesions. 
may  |)ersist  until  new  epithelium,  growing  out  from  tlu-  margin, 
or  from  the  sheaths  of  the  hair  follicles.  cree|)s  over  the  ba.se  of 
the  vesicle.  Aside  fr<»m  an  initial  hyperemia,  there  is  very  little 
inHammatory  reaction.  The  few  leucocytes  that  wander  to  the 
.surface  liecome  pycnoiic  and  fragmented.  I  have  not  l)een  im- 
pre>'ied  with  the  severity  of  the  vascular  injury,  and  am  not  in- 
clined t<i  reganl  the  relatively  trivial  lesions  of  the  blood  vessels 
as  the  prime  cause  for  the  delayed  healing.  Thrombi  are  not 
often  frjund  at  any  stage  of  the  process,  and  it  seems  more  i)rob- 
ahlc  that  it  is  the  persistence  of  the  toxic  agent  within  the  cells  of 
the  corium  and  epidermis  that  slows  the  reparative  pmcess. 


POISONOUS    GASES    USED    IN    THE    WAR  101 

The  statement  has  heen  made  that  the  contents  of  the  vesicles 
contain  sufficient  of  the  toxic  material  to  cause  new  vesicles  in 
other  pans  of  the  Ijody.  or  even  to  produce  lesions  in  another 
person  upon  contact.  h^xperiments  by  Warthin  and  W'eller, 
Majors  Clark  and  Richards'^  and  others  show  convincingly  that 
such  is  not  the  case.  The  serum  of  the  vesicles  is  quite  devoid  of 
vesicant  action. 

A'ery  interesting"  is  the  group  of  cases  showing  a  diffuse  and 
intense  brownish  pigmentation  which  may  invoh'e  almost  the  en- 
tire body  and  be  unaccompanied  l)y  vesicle  formation.  Such 
cases.  e\en  in  the  absence  of  respiratory  infections,  may  show 
an  extreme  asthenia  and  apathy,  a  low  blood  pressure  and  curious 
mental  symptoms.  The  clinical  picture  has  suggested  to  some  of 
the  French  ol)servers  (  Satier  and  Gaos"  )  an  acute  adrenal  insuf- 
ficiency, but  definite  evidence  in  favor  of  such  a  theory  is  lack- 
ing. It  would  have  been  interesting  to  make  a  careful  histological 
study  of  the  adrenals  in  a  series  of  such  cases,  but  our  material 
was  of  little  value  for  the  purpose. 

( b  )  Lesions  of  the  Respiratory  Tract. — Coming  now  to  the 
lesions  of  the  respiratory  tract,  we  find  a  wide  diversity  in  dif- 
ferent cases.  These  dififerences  depend  in  part  doubtless  upon 
the  varying  concentration  of  the  gas,  as  well  as  the  \ar\ing  dura- 
tion of  the  exposure.  Definite  data  as  to  these  factors  were  rarely 
obtainable.  But  the  variations  depend  also  upon  the  character 
and  intensity  of  the  secondary  infection  which  ine\'ital)l\'  follows 
upon  the  chemical  injury;  and,  indeed,  in  a  study  of  the  finer 
changes,  one  is  constantly  puzzled  to  decide  what  lesions  are  to 
be  attributed  to  the  gas  and  what  to  the  bacterial  agents.  It  not 
infre(|uently  ha])pened  that  mildly  gassed  individuals,  after  trans- 
fer to  a  base  hospital,  contracted  fatal  inthicnzal  pneumonia,  and 
the  anatomical  findings  in  such  cases  may  difi^er  in  no  essential 
respect  from  primary  cases  df  intluenzal  pneumonia. 

in  sjjite  of  these  reservations  and  of  exceptional  cases  in  which 
the  diagnosis  remains  uncertain,  it  is  possible  to  describe  a  fairly 
definite  anatomical  picture.  In  practice,  it  was  most  unusual  to 
find  severe  respiratory  lesions  without  ocular  or  cutaneous  lesions. 


102  ALWIN    M.    IVMTF.NIIKIMKR 

cs|>ecially  ilie  mattctl  crusts  <tn  the  under  surface  »»f  ihe  penis 
and  ihc  coniijjuous  scrotal  surface. 

Lesions  of  the  tonj;ue  are  not  often  clescrihed.  1  he  upper 
I>art  of  the  pharynx,  the  epij;lt»itis.  the  trachea  and  llie  larger 
br<»nchi  inevitably  show  the  effect  of  ilu-  irritant,  hut  the  lesions 
vary  from  a  simple  hyperemia,  often  witl)  punctate  or  lar},'er 
hemorrhages  to  an  intense  diphtheritic  innammatit)n.  in  which  tiie 
respiratory  |)assages  from  the  larynx  down  to  the  smaller  bronchi 
are  lined  with  a  more  or  less  adherent  grayish  membrane. 

Histologically,  one  obtains  pictures  showing  every  grade  of 
severity.  In  the  mihlest  cases,  there  is  necrosis  merely  of  the 
su|)erticial  epithelium,  leaving  one  or  more  rows  of  cells  intact, 
and  still  attached  to  the  basement  membrane.  More  commonly, 
the  entire  surface  epithelium  is  necrotic  and  exfoliated  en  masse, 
the  cell  debris  entering  into  the  formation  of  a  more  or  less  def- 
inite fibrino-puruleni  membrane.  The  subepithelial  tissue  is  also 
involved  to  a  variable  degree.  In  some  instances,  the  swollen 
membrana  propria  i)ersists.  and  the  underlying  connective  tissue 
(though  cedeniatous  and  infiltrated  with  leucocytes,  red  blood 
cells  and  fibrin)  remains  alive.  In  other  cases  the  coagulative 
necrosis  exten<ls  tc»  the  mucous  glands.  These  differences  appear 
to  depend  rather  upon  the  initial  severity  of  the  injury  than  ujmmi 
the  length  of  time  which  has  elajjsed  before  the  patient  succiunbs. 

There  are  several  histological  details  which  deserve  mention. 
The  leuc«)cytes.  chiefly  polynudears  which  wander  towards  the 
surface  in  the  early  stages  of  the  injury,  show  pycnosis  and  frag- 
mentation— and  this  is  un(|uestionably  more  marked  and  constant 
than  in  simple  bacterial  infections.  Knowing  from  our  exi)er- 
imental  studies  the  specific  leucotoxic  effect  of  the  dichlorelhyl- 
sulphide  when  injected  intravenously  into  animals,  it  .seems  rea- 
sonable to  ascribe  the  Icucocytic  destruction  to  the  direct  action  of 
the  chemical  rather  than  to  the  bacterial  infection.  The  bacteria, 
moreover,  rarely  invade  the  subepithelial  tissues  in  the  early 
stages,  although  masses  of  bacteria  are  always  found  on  the  free 
surface. 

Regenerative  changes  in  the  trachea  and  bronchi  arc  frc- 
*iuently  found,  at  times  within  a  few  days  after  gassing.    The  epi- 
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thelium  of  the  ducts  of  the  mucous  glands,  which  usually  escapes 
complete  destruction,  sprouts  out  as  flattened  sheets  over  the  con- 
tiguous surface,  creeping  along  beneath  the  still  attached  mem- 
brane. Groups  of  surface  cells,  which  have  survived  the  initial 
injury,  may  also  proliferate  and  aid  in  attempting  to  restore  the 
epithelial  surface.  Whether,  if  the  patient  had  survived,  the 
trachea  or  bronchus  would  have  become  completely  reinvested  in 
this  way.  cannot  be  definitely  stated.  In  one  of  our  cases  (229) 
we  find  the  trachea  lined  after  seven  days  with  multiple  layers  of 
squamous  cells,  showing  intercellular  fibrils :  the  superficial  row 
of  cells  is  flattened,  non-ciliated,  and  there  are  numerous  mitoses 
at  all  levels.  In  this  case,  the  regeneration  is  so  complete  that  it 
seems  probable  that  only  the  superficial  cells  were  destroyed. 

It  would  be  of  the  greatest  interest  to  know  whether  the  meta- 
plasia of  ciliated  into  squamous  epithelium,  which  so  frequently 
accompanies  repair  in  trachea  and  bronchi,  is  a  permanent  altera- 
tion. If  so.  it  cannot  be  a  matter  of  indifference.  The  loss  of 
the  normal  ciliary  current  must  predispose  to  bacterial  infection 
in  the  lungs.  Perhaps  a  study  of  late  material,  should  we  be  so 
fortunate  as  to  obtain  it.  will  answer  this  point. 

The  medium-sized  and  smaller  bronchi  are  quite  regularly 
afifected.  very  much  as  are  the  upper  respiratory  passages,  but  oc- 
casionally it  happens  that  the  necrotizing  process  stops  short  at 
the  second  or  third  branching,  and  that  the  terminal  bronchi  are 
found  to  be  lined  with  a  smooth  well-preserved  epithelium.  Com- 
monly, even  the  terminal  bronchioles  are  found  at  autopsv  plugged 
with  a  yellow  fibrinous  plug,  or  with  a  softer  purulent  exudate. 

Histologically,  one  finds  the  same  variations  in  the  intensity 
of  the  lesions  as  in  the  trachea.  At  times  a  diphtheritic  mem- 
brane of  well-formed  laminae  of  fibrin  rests  looselv  upc^n  tb.e  ne- 
crotic lining  of  the  bronchus.  In  other  cases,  the  lumen  is  filled 
with  a  simp'le  purulent  exudate :  the  epithelial  cells  mav  be  ex- 
foliated and  lie  loose  in  the  exudate,  or  they  may  have  completely 
disappeared.  In  later  cases,  partial  reinvestment  with  flattened, 
non-ciliated  cells  is  the  rule. 

The  bronchial  wall  is  oedematous  and  infiltrated  with  inflam- 
matory cells.     \>ry  early  in  some  cases,  fibroblasts  proliferate. 
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new  I)I<mk1  vessels  arc  formed,  ami  the  wall  of  the  bronchus  lakes 
on  the  character  of  granulation  tissue.  It  is  particularly  in  such 
cases,  in  which  the  (lesiructi«>n  of  the  epithelium  has  been  com- 
plete, that  we  should  lo^k  for  j^'reat  thickcninj;.  stenosis  and  hron- 
chiectatic  dilatation.  Undoubtedly  the  ctiniraction  nf  this  new- 
formed  fibrous  tissue,  as  well  as  the  orj^ani/.ation  of  the  blood 
and  fibrinous  exudate  in  the  surrounding  alveoli,  and  in  some 
cases  also,  the  organization  of  the  exudate  within  the  bronchioles 
must  lead  to  narrowing,  if  not  total  occlusi(»n  of  many  of  the 
smaller  bronchi. 

In  several  of  our  cases,  the  trachea  and  bronchi  have  shown  a 
foul-smelling  greeni.sh.  gangrenous  inflammation,  and  in  at  least 
one  instance  (case  of  Dr.  Kline  I  this  was  associated  with  (ktital 
caries  and  .spirocha?tal  gingivitis. 

Lunys. — The  lungs  show  a  bewildering  variety  of  gross  and 
microscopic  lesions,  and  an  attempt  in  analyze  the  material  upon 
an  anatomical  basis  is  n<»t  very  profitable.  We  have  in  our  series 
lungs  cf»n forming  to  all  the  various  types  described  in  the  recent 
papers  on  the  war  pneumonias,  here  and  abroad.  In  a  general 
way.  we  may  distinguish  : 

1.  Cases  in  which  the  lesions  were  limited  to  a  bronchitis  and 

peribronchitis. 

2.  Cases  in  which  there  were  also  l.irgc-r  ])atches  of  lobular  pneu- 

monia, discrete  or  confluent. 

3.  Cases  showing  widespread  consolidation,  often  with  hemor- 

rhagic <cdema.  such  as  were  commonly  .»;een  during  the  re- 
cent influenza  epidemic. 

4.  True  lol)ar  pneumonia.    Only  one  such  case  is  included  in  the 

series. 

But  even  this  crude  classification  fall>  down,  becau.se  it  is  very 
common  for  lesions  of  several  types  to  occur  in  the  same  limgs. 
Indeetl.  the  more  ca.'^es  that  one  studies,  the  more  one  becomes 
convinced  that  it  is  iniiK»ssil)le  to  trace  the  effects  of  the  initial 
chemical  injury  amidst  the  devastation  wrought  by  the  secondary 
bacterial  invaders. 

Perhaps  the  most  characteristic  and  constantlv  recnning  fca- 
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ture  in  the  picture  is  the  dark  red  zone  of  hemorrhage  and  partial 
atelectasis  surrounding  the  small  bronchi.  This  is  most  striking 
in  the  vicinity  of  the  bronchioles.  In  a  microscopic  field  we  find 
the  bronchus  lined  with  a  fibrino-purulent  membrane  or  com- 
pletely filled  with  exudate,  the  wall  necrotic  and  infiltrated  with 
wandering  cells,  the  adjacent  alveoli  collapsed,  filled  with  red 
blood  cells,  and  outside  of  this,  a  zone  in  which  the  alveoli  are 
filled  with  dense  fibrin  plugs.  Bacteria,  as  a  rule,  are  abundant 
only  within  the  bronchus. 

The  partial  or  complete  occlusion  of  the  bronchi  and  bron- 
chioli  with  exudate  is  no  doubt  responsible  for  the  emphysema  or 
areas  of  atelectasis  so  frequently  present.  It  was  very  common 
also  to  find  beaded  rows  of  vesicles  of  interstitial  emphysema, 
especially  near  the  anterior  borders :  and  in  a  few  cases,  there 
was  extensive  subcutaneous  emphysema  at  the  root  of  the  neck 
and  the  upper  part  of  the  thorax. 

QEdema,  sometimes  patchy,  rarely  intense  and  dififuse.  was 
present  in  about  two  thirds  of  the  cases.  Xo  attempt  was  made 
to  estimate  the  amount  by  quantitative  means.  The  lung-heart 
ratio,  which  is  of  considerable  value  in  experimental  work,  espe- 
cially with  the  suffocant  gases,  is  of  little  use  in  the  study  of 
human  material  because  of  the  complicating  infectious  pneu- 
monias. From  our  autopsy  records,  which  naturally  vary  greatly 
in  detail  and  accuracy,  it  appears  that  an  excessive  oedema  was 
noted  only  in  three  cases,  dying  respectively  two  and  three  days 
after  gassing ;  a  moderate  general  cedema  was  present  in  2^  cases, 
and  a  slight  patchy  cedema  in  ;^2  cases.  In  i6  cases  the  absence 
of  cedema  is  specifically  recorded,  and  in  4  cases  no  record  was 
made. 

'  Is  the  cedema  the  result  of  the  direct  action  of  the  chemical 
irritant,  or  is  it  due  to  the  secondary  infection?  The  evidence  is 
not  sufficient  to  answer  the  question  decisively.  Even  in  the 
earliest  cases  in  our  series,  an  intense  bacterial  infection  had 
supervened,  and  microscopically  at  least,  early  pneumonic  changes 
were  present  in  some  parts  of  the  lung.  On  the  other  hand,  it  is 
possible  in  rabbits  (  Pai^penheimer  and  \'ance )  to  produce  a  mod- 


106  AI.WIN     M.    I'.MM'KNIIKIMKK 

eraic  pulninnary  «rtlfma  In  intravenous  injection;  and  Kyncli, 
Smith  and  Marshall  have  made  similar  ohservations  in  dogs. 

The  si)ecial  complications  in  the  lunps  arc  those  which  occur 
with  probahly  e<|ual  fre(|uency  in  the  primary  hactcrial  jMieu- 
monias.  Abscesses,  areas  «)t  necmsis.  jj^an^rcnc,  sero-fihrinous  or 
suppurative  |)Ieuritis.  organization  of  the  pneumonic  exudate — 
all  these  may  he  rej^'arded  as  dependent  upnn  the  bacterial  infec- 
litMi  rather  than  the  primary  action  of  the  mustard  gas.  There 
are.  of  course,  many  interesting  histological  details  which  will 
have  to  await  fuller  reix)rt  of  our  material. 

(c)  Lcsiotis  iit  Other  ()r<fans. — The  study  of  human  cases 
affords  very  little  evidence  that  luustard  gas.  through  cutaneous 
application  or  hy  inhalation,  may  he  absorbed  and  |)roduce  sys- 
temic effects  in  other  organs.  In  dogs  exjKised  to  high  concen- 
trations in  the  chamber,  the  hydrolysis  ])roduct — dihydroxyethyl- 
sulphide — has  been  detected  iu  tiie  urine,  but  so  far  as  I  am  aware, 
no  siniilar  demonstration  has  been  made  in  man.  Clinically  the 
group  of  cases  with  diffuse  general  i)igmentation.  marked  apathy 
and  asthenia.  l«)w  blood  pressure,  and  often  prctnounced  mental 
symptoms  certainly  suggests  a. systemic  intoxication  which  cannot 
be  explained  solely  by  the  local  action  upon  the  skin  and  respir- 
atory tract. 

More  direct  proof  of  the  ab.sorption  of  etliyldichlorsulpliide 
are  the  changes  in  the  Ixme  marrow  and  circulating  bl(X)d. 
Zunz.'**  and  later  Krumbhaar."  have  shown  that  severely  gassed 
cases,  after  an  initial  leucocytosis.  may  develop  a  marked  leuco- 
penia.  and  similar  observations  have  been  made  by  Muratet  and 
Fauret  Fremiet'*  in  animals.  Experiments  carried  on  in  col- 
lalx>ration  with  Capt.  Morgan  B.  \'ance'^  have  shown  that  intra- 
venous injections  of  '•mall  doses  in  rabbits  bring  about  a  j)rofoimd 
leucoj)enia.  with  destruction  of  the  granulocytes  in  the  bone  mar- 
row.   The  action  in  this  respect  resembles  benzol. 

{»)  Alhucntary  Tract. — .\bdominal  tenderness,  nausea,  vom- 
iting and  Ic^s  fre<|uently  diarrluea  are  observed  clinically  in  a 
large  projyirtion  of  mustard  gas  cases.  The  exi)erimcnts  of 
Warthin  ami  Weller.  Lynch,  Smith  and  Marshall.  Pap|»enheimer 
and  Vance,  and  others  have  shown  that  the  intravenous  or  .sub- 
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cutaneous  injection  of  mustard  gas  in  animals  may  be  followed 
by  a  hemorrhagic  enteritis.  Xorris^'*  refers  the  sulmiucous  hem- 
orrhages of  the  stomach  and  duodenum  to  the  swallowing  of  con- 
taminated saliva,  but  the  jjossibility  of  the  elimination  of  the 
absorbed  substance  or  its  hydrolysis  products  through  the  ali- 
mentary tract,  has  not  l^een  disproved.  The  possibility  is  sug- 
gested h\  the  experimental  work  above  cited,  and  on  clinical 
grounds  by  Ramond.  Petit  and  Carrie.^  ■'"' 

In  our  records,  the  alimentary  tract  was  not  examined  in  about 
half  the  cases:  in  about  25  per  cent,  the  stomach  and  intestines 
are  specifically  stated  to  be  normal;  in  the  remainder,  there  are 
noted  injection  or  hyperemia,  sometimes  of  the  stomach,  more 
commonly  of  the  small  intestine:  hemorrhages  in  stomach,  small 
or  lar^e  intestines,  erosions  or  small  ulcers — in  three  cases  in  the 
stomach,  once  in  the  small  intestine,  once  in  the  colon. 

Too  much  weight  cannot  be  placed  on  these  fragmentary  ref- 
erences. The  injection  may  be  attributable  to  the  general  vis- 
ceral stasis,  which  is  the  rule  in  the  fatal  cases.  Hemorrhagic 
erosions  of  the  stomach  are  so  frequent  a  finding  in  any  large 
series  of  autopsies,  that  their  occasional  presence  in  these  cases 
does  not  seem  very  significant.  On  the  other  hand,  a  more  care- 
ful scrutinv  might  ha\'e  shown  a  higher  incidence  of  gastro-intes- 
tinal  lesions. 

(//)  Liver. — We  ha\e  fnund  no  significant  changes,  apart 
from  those  common  to  all  acute  infections.  Cases  dying  early 
have  not  shown  degenerative  changes  which  miglit  be  ascribed  to 
a  specific  efifect  of  the  mustard  gas. 

(Hi)  Circulatory  System. — There  are  no  definite  alterations 
(if  the  myocardium  wliich  might  throw  light  on  the  later  circu- 
latory disturbances  ( efi^ort  syndrome )  noted  in  a  certain  propor- 
tion of  gassed  individuals.  Neither  have  we  found  any  typical  or 
characteristic  vascular  lesions  in  the  lungs  or  elsewhere,  which 
could  not  be  of  infective  origin. 

(iv)  Kidneys. — The  kidneys  regularly  show  an  intense  capil- 
lary venous  congestion.  In  one  case  only  were  there  hemor- 
rhages into  llie  ca])sular  spaces  and  tul)ules.  Xo  changes  which 
would    indicate   a   toxic   efiect   ui)on   the   renal    epithelium    were 
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noted.  The  intense  congestion  is  pnibahly  sulVicieni  to  ixplain 
the  diminution  of  urinary  ouiinu.  alhuniinuria.  presence  of  casts 
and  red  I>K><»(1  cells,  described  l»y  llt'rniaiin  as  typical  urinary  find- 
ings during  life. 

(r)  Central  Xcri'ous  Sysfi'in. — W'c  have  unfortunately  no 
data  u|K)n  |K)ssil)le  finer  alterations  in  the  central  nervous  system. 
In  very  few  cases  was  the  hrain  examined,  and  we  have  nn  his- 
tological material.  No  facts  of  value  have  heen  deduced  from 
the  incomplete  study  •>f  the  adrenal  gland  and  other  organs  of 
internal  secretion  which  have  heeii  occasionally  included  in  "»ur 
material. 

This  preliminary  survey  of  the  human  cases  discloses  the  fact 
that  we  are  still  unable  to  answer  the  most  important  practical 
problem  involved,  namely,  what  permanent  anatomical  changes 
are  produced  in  the  lungs  or  elsewhere  by  the  gassing,  and  what 
jwrmanent  functional  disability  may  we  expect  as  a  result.  It 
seems  very  probable  that  tlie  widesjjread  organizing  bronchio- 
litis and  peri-bri»nchioJitis  will  in  many  cases  lead  to  stenosis  and 
bronchiectasis,  and  tliat  tiie  metajjlasia  of  tracheal  and  bronchial 
ej)ithelium  into  non-ciliated  cells  of  tlie  s(|uamous  type,  may  be 
of  impiirtance  in  i)redisposing  to  subsecpient  respiratory  infec- 
tions. These,  it  seems  to  us.  are  the  possibilities  which  slii>ultl  be 
kept  in  mind  in  further  clinical  and  palholdgjcal  studies  upon  the 
late  cases. 

3.  Poisoniiuf  by  Gases  of  the  Phos(/ene  Tyf^e. — .\  study  of 
the  few  cases  attributable  to  gases  of  the  suffocant  type  which 
we  have  had  the  opfxtrtunity  to  examine,  has  added  nothing  to 
the  now  familiar  picture.  .\  brief  description  of  a  typical  case 
w  ill  serve  as  an  example : 

There  is  a  dusky,  livid  hue  to  the  lips,  cars,  finger  tips  and 
de|)endent  |)ortions  of  the  body.  Thin  blood  stained  Huid  flows 
from  the  nostrils  and  mouth,  or  a  "mushroom  of  foam  "  projects 
from  the  lips.  Trachea  and  bronchi  are  filled  with  frothy  fluid. 
Their  mucosa  is  dark  red.  velvety  and  smooth,  and  there  is  no 
necrosis,  ulceration  or  membrane  formation.  The  Imigs  are 
bulky,  meeting  in  the  median  line,  completely  filling  the  pleural 
cavities,  showing  often  the  imprint  of  the  ribs.     They  are  heavy 
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and  smooth,  distended  almost  to  their  maximum  capacity.  The 
pleural  cavities  frequently  contain  a  few  hundred  c.c.  of  blood 
tinged  fluid.  The  color  of  the  lungs  is  usually  strikingly  varie- 
gated— pale  pink  areas  of  emphysema  alternating  with  dark  red 
firmer  patches,  or  even  lobes  of  atelectasis  and  hemorrhagic 
oedema.  The  interlol)ular  septa  are  wide  and  translucent  from 
oedema.  \\'hen  the  lungs  are  cut  thin,  l)loody  fluid  pours  out  in 
C|uantity. 

The  heart,  especially  the  right  auricle,  is  distencied.  the  blood 
dark  and  thick  but  the  coagulability  apparently  not  changed. 

The  remaining  organs,  apart  from  intense  congestion,  show 
nothing  abnormal. 

Microscopically,  in  the  early  cases,  the  cedema  is  visible  either 
as  a  uniform  pink  staining  material,  or  as  a  granular  or  shreddy 
coagulum.  There  is  little  or  no  fibrin.  The  capillaries  are  con- 
gested and  tortuous ;  there  is  diapedesis  of  red  blood  cells,  and  in 
some  areas  more  extensive  alveolar  hemorrhage  and  exfoliation 
of  alveolar  epithelium.  The  capillaries  contain  an  abnormal  num- 
ber of  leucocytes,  a  few  of  which  emigrate  into  the  alveoli  and 
septal  tissue.  Their  nuclei  are  karyorrhexic.  The  epithelium  of 
the  small  bronchi  may  be  lifted  up  from  the  membrana  propria 
by  the  underlying  oedema,  and  partly  exfoliated. 

The  peribronchial  and  perivascular  and  subpleural  lymphatics 
are  distended. 

The  superficial  epithelium  lining  trachea  and  larger  bronchi 
shows  a  pycnosis  of  the  nuclei,  and  a  homogenization  of  the  cyto- 
plasm. Whether  this  is  due  to  the  phosgene  alone  or  to  the  ad- 
mixture of  other  more  irritant  gases,  I  am  not  able  to  state. 

In  one  of  our  cases  dying  witliin  t\\ent}--four  hours,  there  had 
occurred  already  a  tremendous  growth  of  Gram-positive  cocci 
(probably  streptococci)  throughout  the  lung  tissue,  although 
there  was  only  a  beginning  ])neumonia.  Tn  tlic  remaining  early 
cases,  tlie  bacteria  were  practically  limited  to  the  bronchi. 

Our  material  is  not.  sufficiently  extensive  to  enable  us  to  make 
definite  statements  as  to  final  and  permanent  alterations  in  the 
respiratory  organs.      The  exi)erimenial   work  of   W'inlernitz  on 
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dogs  would  indicnte  that  such  cliangcs  must  be  i»f  frc(|uent  oc- 
currence 

I  \vi>h  III  cuciii'^K'n  i"  emphasize  aj^ain  the  imi)«»rtance  of 
studying;  material  fr«»m  j^'assed  individual  who  have  died  nf  some 
incidental  cause,  preferably  not  a  respiratory  infection.  It  is 
only  in  this  way  that  we  shall  be  able  correctly  to  ajjjiraisc  the 
final  effects  of  the  war  j^ases  upon  the  respiratory  organs,  and  to 
form  a  correct  idea  of  the  amount  of  chronic  invalidism  for  which 
they  are  resixMisible. 
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Discussion: 

Dr.  Baehr:  The  extent  of  m\-  own  experience  with  cases  of  gas  poisoning 
on  the  post-mortem  table  is  in  no  way  comparable  to  that  of  Dr.  Pappen- 
heimer,  and  I  therefore  hesitate  to  speak  in  a  discussion  of  his  paper.  But  I 
have  seen  two  e.xamples  of  a  condition  which  he  has  not  mentioned,  and  one 
which  is  especially  interesting  from  the  standpoint  of  the  diagnosis  of  tuber- 
culosis. It  is  a  lesion  which  affects  not  the  trachea  and  larger  bronchi,  but 
solely  the  verj-  small  bronchi  and  bronchioles  with  destruction  of  the  bron- 
chial mucous  membrane  and  an  inflammatory  infiltration  about  the  smaller 
bronchi,  of  yellowish  white  appearance.  Microscopically,  this  peribronchial 
infiltration  was  of  chronic  inflammatory  character.  The  interesting  thing 
clinically  about  these  cases  was  that  .r-ray  examination  showed  a  condition 
which  was  absolutelj'  typical  of  a  general  miliary  tuberculosis.  The  entire 
lung  was  shot  full  of  these  small  miliarj-  foci,  and  on  the  post-mortem  table 
the  gross  appearance  at  first  glance  was  not  unlike  that  of  miliary  tuber- 
culosis. However,  there  was  no  difficulty  in  recognizing  what  the  condition 
was  upon  more  careful  examination  and  microscopical  study. 

Dr.  M.^ckknzie  :  I  had  an  opportunity  to  see  a  good  many  dogs  gassed 
in  Washington.  In  many  respects  the  lesions  were  quite  similar  to  those  just 
described,  but  I  would  like  to  ask  Dr.  Pappenheimer  about  one  or  two  things. 
One  thing  which  was  very  interesting,  especially  in  the  light  of  the  pigmenta- 
tion in  human  cases,  was  the  frequency  of  hemorrhage  in  the  adrenal  cortex 
in  dogs.  Somewhere  between  50  and  75  per  cent,  of  the  dogs  showed  hemor- 
rhages in  the  adrenal  cortex  after  inhalation  of  mustard  gas.  Have  you 
observed  anything  of  that  sort  in  the  autopsy  material  you  have  seen,  Dr. 
Pappenheimer? 

Dr.  P.-\ppexheimer:  Xo,  the  lesions  in  the  adrenals  were  insignificant. 
We  did  find  focal  necrosis  occasionally,  but  this  would  be  explainable  b\-  the 
concomitant  infection.  However,  the  preservation  of  many  of  the  adrenals 
was  such  that  we  could  not  draw  any  conclusions,  especially  as  to  the  chromaffin 
staining  of  the  material.  But  I  am  sure  that  hemorrhages  would  have  been 
recognized  in  the  gross  at  autopsy,  and  I  do  not  recall  a  single  case  of  gross 
hemorrhage  in  the  adrenals.  In  regard  to  Dr.  Baehr's  cases,  were  they  fol- 
lowing mustard  gas  or  phosgene? 

Dr.  B.aehr  :  The  causative  agent  was  supposed  to  be  mustard  gas.  but 
this  was  only  ascertained  from  the  patient's  statement,  so  that  the  etiologic 
agent  could  very  well  have  been  phosgene. 

Dr.  P.\ppenheimer  :  I  have  in  some  of  my  preparations  found  an  ob- 
literating bronchiolitis  almost  like  an  obliterating  endarteritis,  with  great 
proliferation  of  the  subepithelial  tissue  and  narrowing  of  the  lumen  of  the 
smallest  bronchioles.  It  is  curious  that  an  organizing  bronchiolitis  was  not 
often  seen  in  these  cases.  The  lumen  becomes  constricted  from  without  rather 
than  from  the  organization  of  the  exudate  within  the  lumen. 

Dr.  M.\ckexzie  :  Do  you  think  from  your  observations  that  mustard  gas 
produces  a  systemic  change? 

Dr.  P.xppenheimer:  I  do  not  think  that  we  have  any  real  right  to  have 
any  opinion  about  that.     The  gastro-intestinal  lesions  which   I  should  have 
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mcntionctl  arc  present  m  aUmJ  unc-llnrd  oi  the  cases.  HcmorrhaRic  erosions 
or  sometimes  real  ulcers  of  the  .stomach,  duodenum  or  small  iiinstincs  may 
occur.  Only  a  few  cases  showed  lesions  in  the  lar^e  intestines.  1  think  the 
intestinal  lesions  have  l>een  variously  explained  hy  the  swallowing  of  con- 
taminated saliva,  nervous  reflexes,  and  so  forth :  there  is  no  proof  that  they 
are  due  to  elimination  of  the  toxic  gas  or  its  dect)m|)osition  products.  On  the 
other  hand,  the  effect  on  the  l>one  marrow  and  liie  leucopcnia  affords  pretty 
Rood  evidence  of  a  systemic  effect.  It  mi^ht  he  ariiiird  that  many  of  these 
cases  develo|>ed  an  intercurrent  influenza  and  that  the  leucjipenia  was  asso- 
ciated with  that.  However,  a  leucopenia  was  found  by  Krumhhaar  in  cases 
dying  at  a  time  when  influenza  was  not  prevalent. 

I  do  not  know  whether  1  made  my  |)oint  clear  in  mentioning  the  resem- 
blance to  influenza.  What  I  wished  to  bring  out  is.  that  it  is  often  impossible 
to  tell  whether  the  pulmonary  lesions  which  we  observe  are  the  direct  effects 
of  the  chemical  irritation  or  the  effects  of  a  secondary  influenzal  infection. 
The  fact  that  we  found  lesions  of  this  type  when  influenza  was  not  about,  and 
that  similar  lesions  may  l)e  produced  in  animals  by  experimental  gassing 
make  one  feel  that  the  changes  are  due  to  chemical  irritation.  Dr.  Wintcrnitz 
has  also  been  very  much  impressed  with  its  resemblance. 

Dr.  Mosciuowitz  :  In  the  experimental  lesions  in  animals,  have  the  bac- 
teria l»een  found  also? 

Dr.  P.m'I'KNHkimk.r  :  I  do  not  know  about  influenza  bacilli.  Bacterial  in- 
fection in  general  takes  place  very  rapidly  in  animals  after  gassing. 

Dr.  Ki-INK:  There  were  forty-five  mustard  gas  cases  autopsicd  at  Base 
Hospital  No.  i8.  The  pulmonary  consolidation  in  practically  all  of  these 
cases  was  peribronchial  or  peribronchiolar.  None  of  the  uncom|)licated  cases 
showed  coalescing  lobular  consolidation,  which  is  characteristic  of  a  majority 
of  influenzal  pneumonias.  I  would  like  to  know  if  you  have  seen  coalescing 
lobular  consolidation  in  any  of  the  uncom|)licate<l  mustard  gas  cases. 

Dr.  P.\ppkxhkimI'J<  :  \cs;  we  observed  practically  every  type  of  i)neu- 
monia  except  a  straight  out  and  out  lobar  |)neumonia.  We  did  not  have  any 
of  those  in  the  series. 

Dr.  Kline:  I  wonder  if  the  distribution  of  the  consolidation  was  wide- 
spread throughout,  or  coalescing  in  type. 

Dr.  pApre.NHKiMKR :  Wc  hail  cases  in  which  it  was  limited  to  the  bro;ichi, 
but  we  also  had  cases  in  which  it  was  very  extensive. 
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A  CASE  OF  CARCINOSARCOMA  OF  THE  BREAST 

A.   O.    WILENSKY,    M.D. 

(From  the  Pathoh>gical  Laboratory,  Mount  Sinai  Hospital,  Nczv  York) 

The  patient  from  whom  this  specimen  was  removed  is  a  mar- 
ried woman  of  48  years  who  for  two  years  has  presented  the 
manifestations  of  an  ordinary  diabetes.  In  April,  1919,  she 
came  to  the  hospital  to  the  surgical  service  of  Dr.  Elsberg  with 
the  story  that  for  three  months  a  lump  had  been  noted  in  her  left 
breast  which  was  painless,  and  which  had  apparently  grown  little, 
if  at  all.  until  three  weeks  before  she  came  to  the  hospital.  Then 
the  skin  overlving  the  tumor  l^ecame  very  dark  one  day,  without 
any  known  preceding  trauma,  and,  during  the  course  of  the  next 
few^  days,  it  became  lighter.  The  day  before  admission  to 
the  hospital,  the  tumor  had  suddenly  increased  markedly  in  size 
and  the  skin  had  again  become  very  dark  blue  in  color. 

The  physical  examination  demonstrated  the  presence  of  some 
enlargement  of  the  thyroid  isthmus  and  a  moderate  grade  of  ex- 
ophthalmos. In  the  left  breast  was  a  globular  mass  the  size  of 
an  orange,  apparently  attached  to  the  skin  and  to  the  chest  wall. 
The  skin  of  the  breast  was  diffusely  ecchymotic  and  the  cutaneous 
veins  were  dilated.  The  pre-operative  diagnosis  was  a  probably 
malignant  tumor  with  hemorrhage. 

Some  acidosis  was  present  and  after  this  was  controlled  the 
patient  w-as  operated  upon  according  to  Halsted's  method.  This 
was  followed  by  an  uneventful  con\-alescence  and  later  the  patient 
left  the  hospital  api)arently  well. 

Pathological  Examination  of  the  Specimen. — The  specimen 
consists  of  the  breast,  the  pectoral  nuiscles  and  the  axillary  con- 
tents. The  breast  has  a  long  incision  disclosing  a  large  cavity 
which,  in  the  recent  state,  contained  bloody  serum.  In  the  depths 
of  the  cavity  are  some  shaggy  remains  of  what  is  apparently 
papillary  tumor  tissue.  The  greater  mass  of  tumor  has  been  re- 
moved. The  axillary  glands  are  small  and  fatty  and  show  no 
evidence  of  tumor  inxoKemeni  ijrosslv. 
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Microscopically  the  stroma  of  the  tumor  is  uniformly  similar 
ami  consists  cjf  tissue  whicli  is  sarc<>mait»us.  Ilic  cells  \ary  as  to 
type:  there  arc  small  and  larjje.  round  and  spindle-shaped  cells: 
and  of  these  the  mund  cells  seem  to  predominate;  there  arc  large 
numl>ers  of  giant  cells  of  either  a  r«>im»l  or  irregular  shape  and 
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Fig.  I.     Carcino-sarcnma  of  tlic  Breast.     (X320.) 

containing  many  nuclei.  In  the  stroma  are  numerous  islands  of 
epithelial  cells  appearing  either  as  solid  cf>r(N  or  assuming  gland- 
like tojKigraphies:  in  the  latter  a  hascment  memhrane  can  he  dis- 
tinguished in  many  of  the  gland-like  structures,  while  in  others 
the  membrane  is  frankly  hroken  and  almost  completely  disinte- 
grated.    There  is  no  regularity  of  distribution  of  the  ei)ithelial 
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elements.  In  Ijotli  the  sarcomatous  and  carcinomatfjus  elements 
there  are  many  ])yknotic  nuclei  and  many  mitotic  figures.  The 
tumor  is  not  inflamed.      ( 1' ig.   i.  ) 

The  tumor  is  evidently  a  malignant  one  and  belongs  in  the 
broad  group  of  mixed  tumors.  Altogether  these  tumors  are  very 
uncommon.  Cases  ha\'e  been  described  in  the  generative  organs, 
the  kidneys,  the  (eso])hagus  and  other  organs  as  well  as  in  the 
breast.  I'pwards  of  twenty  cases  have  been  reported  as  having 
occurred  in  the  breast ;  these  include  those  reported  l)y  Barton, 
Benniusch,  Herxlieimer  and  others.  It  is  more  common  to  find 
tumors  of  dififerent  origin  and  structure  growing  in  opposite 
breasts  of  the  same  patient. 

When  the  composite  tumor  occurs  in  one  breast  the  growth 
may  consist  of  two  separate  nodules  growing  side  1jy  side,  or  the 
growth  is  a  homogeneous  one  and  the  presence  of  tumor  tissue 
of  both  meso-  and  epi-blastic  origin  is  detected  r)nly  by  the  micro- 
scope. In  the  latter  cases  some  of  the  reports  indicate  that  it  was 
possil)le  to  recognize  the  dual  nature  of  the  tumor  from  the  gross 
appearances  of  the  cut  section  because  of  the  presence  of  islands 
of  dififerenlly  appearing  tissue.  The  concurrence  may  possibly 
result  from  two  distinct  tumors  coalescing  and  blending  and  in 
some  of  the  cases  this  assumption  seems  to  be  borne  out  by  the 
fact  that  parts  of  the  tumor  were  totally  sarcomatous,  while  other 
parts  were  similarly  carcinomatous.  In  others  the  microscopical 
l)icture  is  fairly  uniform  and  the  two  elements  seem  thoroughly 
blended,  even  though  in  isolated  portions  one  may  seem  to  over- 
shadow the  other  more  or  less  completely;  in  these  it  seems  that  a 
single  tumor  with  a  dualistic  structure  has  grown  from  the  very 
beginning. 

The  relative  proportions  of  carcinoma  and  sarcoma  in  anv 
individual  tumor  may  far  exceed  the  other  so  that  in  some  it 
seems  evident  tliat  the  tumor  is  a  sarcoma  in  which  the  islands  of 
carcinoma  are  definitely  subsidiary:  in  others  the  sequence  of 
events  seems  reversed  and  one  obtains  the  impression  that  a  sar- 
comatous transformation  has  occurred  in  the  stroma  of  a  carci- 
noma. The  most  common  combination  seems  to  l)e  the  first — a 
carcinf)-sarcoma.     In  die  case  which  is  being  reported  the  pre- 
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n|)erativc  assumption  was  tliat  wc  were  dealing  with  a  sarcoma; 
in  most  of  the  reix)ried  cases  the  supposition  has  hccn  that  the 
tumor  was  a  carcinoma  until  the  microscoj)ical  picture  was  iden- 
tit'ied. 

Other  changes  have  heen  reported  in  some  of  the  tumors. 
Areas  cj^itaining  many  giant  cells  are  frecpiently  found.  In 
Coenen's  case  there  were  areas  (»f  myxomatous  structure.  Se- 
cousse's  case  was  identified  as  a  cysto-sarconia  with  areas  of  car- 
cinoma. W'elmer's  case  was  a  spindle  cell  sarc<Mna  :  the  carcino- 
matous portion  was  partly  of  the  scpiamous  cell  type  and  partly 
it  assumed  an  adenomatous  structure  and  resembled  a  ."scirrhous 
carcinoma.  A  very  extraordinary  case  was  re])orled  by  Orth :  a 
myxo-chondro-cysto-sarcoma  was  removed  trom  a  i>atient's 
breast:  a  local  recurrence  occurred  which  was  a  sarcoma  contain- 
ing nests  of  scirrhous  carcinoma;  the  metastases  were  mostly 
carcinoma. 

Lymph-gland  metastasis  has  only  occurred  in  some  of  the 
cases:  only  the  carcinomatous  element  ap])eared.  In  the  others 
an  endothelial  hyperplasia  was  present;  in  some  the  latter  ap- 
peared in  conjunction  with  secondary  carcinomatous  deposits. 
On  the  other  hand  metastatic  formation  wiiich  subsecpiently  ap- 
peared in  other  parts  of  the  body  has  most  frequently  been  sar- 
coma. In  Schlagenhaufer's  case  the  primary  tumor  could  be 
fairly  well  differentiated  into  a  sarcomatous  and  a  carcinomat<nis 
part:  in  the  metastatic  growths  both  elements  were  fused  and 
sarcoma  and  carcinoma  occurred  in  combination. 

Tumors  of  this  kind  are  more  common  in  the  ordinary  lab- 
<)ratory  animals  such  as  mice  and  rats;  in  the  latter  animals  it  is 
sup|)osed  that  a  sarcomatous  change  takes  place  in  the  stroma  of 
a  carcinoma.  This  explanation  has  been  ap])lied  to  the  human 
ca.ses.  On  the  other  hand  Krompecher  l)elieves  these  tumors  to 
Im?  entirely  carcinomatous  and  that  the  areas  which  appear  sar- 
comatous are  in  reality  comixised  of  cells  which  are  epithelial  in 
origin  but  which  have  assumed  the  morphology  of  the  spindle  cell. 
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Discussion  : 

Dr.  Evvixg:  I  do  not  wish  to  raise  any  suspicion  about  the  occurrence  of 
mixed  carcino-sarcoma  of  the  breast,  but  I  am  inchned  to  agree  with  Krom- 
pecher  that  the  capacity  of  epithelial  cells  in  malignant  tumors  to  transform 
themselves  into  spindle  and  giant  cells  is  very  generally  underestimated.  I 
do  not  think  that  it  is  at  all  impossible  for  both  these  tumors  to  have  been 
originally  pure  epithelial  growths.  In  Dr.  W'ilensky's  case  there  are  giant 
cells  almost  identical  w^ith  many  of  those  seen  in  Dr.  Jessup's  case.  They  look 
like  foreign-body  giant  cells.  In  Dr.  Wilensky's  case  there  are  very  irregular, 
but  clearly  defined,  epithelial  structures  which  are  missing  in  Dr.  Jessup's 
case.  Both  tumors  are  sharph-  circumscribed,  which  is  strongly  in  favor  of 
an  epithelial  origin.  Yet  how  can  one  draw  conclusions  as  to  the  origin  of 
a  growth  when  one  has  only  seen  a  few  sections  of  a  ver\-  advanced  stage? 
It  is  pretty  clear  that  we  are  here  seeing  a  secondary  structure.  I  think  it 
would  be  very  interesting  in  this  case  to  refer  to  the  Committee  on  Micro- 
scopy the  gross  material  and  the  microscopical  sections. 

Dr.  Wilexsky:  About  five  months  ago  Dr.  Geist  and  I  looked  up  all  the 
cases  of  sarcoma  of  the  breast  which  w-e  had  in  the  laboratory  and  found 
about  twenty  of  them.  Xone  of  the  twentj^  appeared  like  either  of  the  two 
tumors  shown  here  to-night.  I  think  there  must  be  the  records  of  at  least  one 
thousand  breast  tumors  in  the  laboratory  by  this  time  and  the  specimen  to- 
night is  different  from  all  of  them.  It  is  difficult  to  say  from  the  end  results 
of  these  tumors  just  what  happened  originally,  especially  in  this  case.  I  am 
inclined  to  think  that  both  elements  began  growing  at  the  same  time.  It  seems 
to  me  that  in  most  of  the  sections  both  the  carcinomatous  and  sarcomatous 
elements  are  very  well  mixed.  The  picture  in  one  section  seems  to  be  essen- 
tially sarcoma  with  a  great  man}-  giant  cells  ;  these  I  think  are  foreign-body 
cells. 
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D.   S.   D.   JESSUP,  M.D. 

This  tumor  of  the  breast  seemed  worth  while  presenting,  as 
it  is  a  rather  unusual  type,  and  I  have  been  unable  to  find  any  sim- 
ilar descriptions  in  the  literature.  It  is  a  sarcoma  of  the  breast 
characterized  by  a  very  large  number  of  giant  cells.  The  history 
of  the  case  is  that  of  a  woman  of  thirty-five  on  the  service  of  Dr. 
G.  H.  Semken  at  the  New  York  Skin  and  Cancer  Hospital.  She 
had  a  tumur  in  the  breast  for  six  months  with  some  \rd\n  and  with 
a  slight  discharge  from  the  nipple.  {'Examination  before  oi)era- 
tion  showed  a  very  hard  nodular,  sharply  defined  tumor  in  the 
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ii|)I)cr  part  oi  ihc  breast,  not  far  from  the  nipple.  No  axillary 
ntxlcs  were  found.  The  breast  was  removed  with  the  tumor  and 
examination  showed  a  sharply  circumscribed  mass  about  the  size 
of  a  hen's  ej;g  and  very  hard  on  section,  with  s<»jue  small  areas  of 
hemorrhage  scattered  throuj(h  it.  It  was  very  different  from  the 
appearance  of  the  usual  scirrhous  carcinoma.  In  the  axilla  there 
were  a  number  <•!  enlarired  nodes  which  seemed  broken  down. 


'• 


>^> 


!\.€i 


Flo.  I.    Giant  cell  sarcoma  of  liria^t.     Hinli  |)<)wir.  X  3<"-     Sumc  of  the  giant 
cells  show  large  numbers  of  nuclei. 

Microscopical  examination  showed  a  spindle  cell  sarcoma,  in 
the  more  cellular  portions  of  which  were  larj^e  numbers  of  j:jiant 
cells  varying  in  size.  s</mc  being  two  or  three  times  the  size  (jf  the 
.surrounding  cells,  and  others  containing  sixteen  or  more  nuclei. 
(Fig.  I.)  The  giant  cells  apjwared  to  be  of  the  foreign-lM)dy 
tv|H*,  The  stroma  itself  was  very  dense.  S«»me  of  the  large 
I)l<M.d  vessels  showe<l  obliterating  endarteritis.     (  I'ig.  _'.  )     Three 
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or   four  of  the  axillary  nodes  were  invaded  by  the  same  type 
of  sarcoma  with  giant  cells. 

The  notewortli}-  feature  seemed  to  be  that  we  have  here  a 
sarcoma  with  giant  cells,  a  type  of  tumor  which  ordinarily  does 
not  appear  in  the  breast,  and  that  this  giant  cell  sarcoma  is  evi- 


dently a  malignant  type  of  growth,  with  Ivnij)!!  node  invasion, 
differing  from  the  giant  cell  sarcomata  which  we  find  in  the 
bones,  for  instance,  which  are  relativelv  benign. 

Discussiou : 

Dr.  Ewinc.  :  I  would  like  to  suggest  that  this  case  be  referred  to  tlie  Com- 
mittee on  Microscopy  for  a  report.  It  is  evidently  a  very  rare  and  interesting 
tumor,  and  I  think  that  it  deserves  the  attention  of  the  Microscopy  Com- 
mittee. 

Dr.  MoscHcowiTZ :  Were  the  bones  of  the  body  excluded  as  the  primary 
source  ? 
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D«.  Jessup:  Dr.  Wotnl  sugKf^strd  .r-rayiiiR  the  patient,  and  we  will  ar- 
ranRc  to  have  this  done.  On  pliysical  examination  no  tumors  were  noticeable 
in  t!>e  lH)nes. 

Kff>ort  of  the  Committee  on  Microscopy: 

Dr.  K\vi\o:  The  sections  of  the  lireast  tumor  >lii)W  a  cellular  neoplastic 
growth  comiMJScd  of  many  large  giant  cells  resembling  those  of  the  epulis 
giant  cell  sarcoma,  associated  with  many  smaller  polyhedral  and  spindle  cells, 
some  lymphocytes,  and  slight  vascularity.  The  giant  cells  arc  not  exactly 
like  those  of  the  epulis,  the  nuclei  being  fewer,  many  nuclei  being  large  and 
multilobcd,  and  mitotic  nuclei  being  numerous.  The  smaller  ceils  infiltrate 
the  fat  tissue  actively  like  carcinoma.  The  tumor  is  clearly  malignant.  In  the 
axillary  node  the  giant  cells  are  scanty,  while  the  others  arc  smaller  and 
more  polyhedral. 

The  origin  of  this  growth  seems  quite  obscure.  I  cannot  regard  it  as  a 
simple  osteogenic  giant  cell  sarcoma,  since  this  tumor  is  benign  and  does  not 
produce  lymphatic  metastases.  There  is  no  indication  that  the  growth  in- 
volved l)one.  There  is  no  trace  of  breast  tissue  in  the  section,  so  that  the 
relation  to  the  breast  is  doubtful.  The  possibility  of  a  teratoid  origin  might 
be  considered. 

The  gross  anatomy  of  the  tumor  is  that  of  mammary  cancer,  and  I  am 
disposed  to  regard  it  as  such,  attributing  the  unusual  structure  to  some  factors 
in  the  origin  and  course  which  do  not  appear  in  the  history. 

Dr.  Korris:  I  do  not  believe  that  the  tumor  was  primary  in  the  breast. 
There  is  a  considerable  amount  of  shrinking  due  to  the  paraflTin  preparations 
of  the  sections.  In  my  opinion,  the  tumor  is  primary  in  the  bone — where,  of 
course.  I  do  not  know.  The  connective  tissue  is  distinctly  osteogenic  in  type. 
X-ray  examination  will  probably  clear  up  the  case.  It  is  somewhat  hazardous 
to  express  an  opinion  upon  the  malignancy  of  the  growth,  and  I  do  not  ven- 
ture to  state  whether  the  tumor  corresponds  to  the  type  of  multiple  tumors, 
which  arc  comparatively  benign,  described  by  Martland  before  the  Society, 
or  whether  it  is  a  giant  cell  sarcoma  s]>ringing  from  the  |)eriosteum.  The 
point  made  that  the  axillary  lym|)h  nodes  are  involved  is  of  comparatively 
little  significance  in  a  differential  diagnosis. 

Dr.  Wood:  As  I  at  first  told  Dr.  Jcssup,  I  believed  the  tumor  is  a  pri- 
mary bone  tumor  of  the  giant  cell  type,  originating  somewhere  in  the  bony 
skeleton.  There  has  l)cen  a  great  deal  of  loose  talk  among  the  surgeons  about 
these  l)onc-marrow  tumors  all  being  benign,  an  o|)ini()n  which  is,  I  tliink,  quite 
incorrect,  for  while  some  of  the  bone  tumors  are  un<|uesti<inably  benign, 
others,  my  cx|>crience  leads  me  to  believe,  are  malignant.  The  morjihology 
does  not  always  offer  a  certain  guide  to  the  ultimate  course  of  the  disease. 
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A  PATHOLOGICAL  CLASSIFICATION  OF  NEPHRITIS 
BASED  UPON  CLINICAL  FINDINGS 

I.   J.  LEVY,   M.D. 
(From  the  Strcckcr  Memorial  Laboratory  of  the  New  York  City  Hospital) 

Since  the  introduction  of  the  more  practical  methods  in  the 
study  and  diagnosis  of  the  metaboHsm  in  nephritis,  the  necessity 
of  a  "  workable  '"  pathological  classification  for  a  clearer  concep- 
tion of  the  subject  is  apparent.  Clinical  classifications  and  those 
based  on  certain  metabolic  changes  are  now  in  popular  use.  They 
answer  fairly  well  as  a  guide  for  therapeusis,  but  give  very  little 
information  about  the  pathology,  which  after  all  is  the  important 
factor  in  the  prognosis  of  disease.  Our  problem  then  was  to 
adopt  a  classification  which  would  "  fit "  the  clinical  entities  com- 
monly seen  in  those  suffering  with  nephritis  and  at  the  same  time 
include  the  disturbances  in  the  nitrogen,  salt,  and  water  metab- 
olism, and  dye  excretion  which  may  be  present  in  these  individ- 
uals. In  this  we  have  partly  succeeded,  that  is,  we  have  seen  that 
the  common  clinical  nephritic  pictures  present  disturbances  in 
metabolism  varying  mostly  in  degree,  but  usually  associated  with. 
if  not  dependent  upon,  a  definite  pathological  process  in  the 
kidney. 

This  is  a  preliminary  report  based  on  the  study  of  a  number 
of  cases  during  the  past  three  years  by  Dr.  John  Larkin  and  my- 
self. I  want  to  emphasize  that  any  attempt  anyone  may  make 
at  a  new  pathological  classification  of  nephritis  can  present  noth- 
ing new.  Practically  e\'ery  pathological  change  has  been  de- 
scribed l)y  one  pathologist  or  another.  The  clinician,  unfortu- 
nately, has  disregarded  many  of  the  types  and  has  failed  to  build 
any  structure  upon  which  he  might  correlate  the  clinical  entities 
and  the  i)athological  processes. 

It  is  now  generall\-  ctmccded  that  tlie  intlammatory  or  degen- 
erative changes  seen  in  kidney  pathology  ha\e  their  origin  in  one 
of  the  three  important  radicles  of  the  kidney,  i.e.,  the  glomerulus, 
the  tubules,  or  the  vessels.     Glomerulo-nephrilis,  through  the  de- 
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scriplion  of  various  authors,  is  fairly  well  understood  and  ihe 
clinical  manifestations  of  this  disease,  dependent  njuMi  this  patho- 
logical tyiH*.  are  heing  ni«»re  clearly  appreciated. 

Tubular  nephritis,  or  the  so-called  nephrotic  kidney,  belongs 
to  the  grou|>  of  kidney  path«)logy  which  is  associated  with  very 
definite  clinical  manifestations.  You  note  that  I  state  "is  asso- 
ciate<l."  f«>r  I  think  it  has  been  fairly  conclusively  shown  that  the 
symptoms  in  this  type  are  not  dependent  upon  the  kidney  lesion, 
but  are  due  to  some  metabolic  disturbance  outside  the  kidney. 

We  now  come  to  the  consideration  of  the  term  **  interstitial 
nephritis."  Roth  from  a  i)athological  as  well  as  a  clinical  point 
of  view  it  is  unfortunate  that  this  term  has  come  into  popular  use. 
It  is  undoubtedly  the  cause  of  much  of  the  confusion  experienced 
by  men  in  the  diagnosis  of  chronic  nephritis.  Interstitial  changes 
in  the  kidney  are  the  result  of  either  an  inflammatory  or  degen- 
erative process  in  the  kidney  parenchyma.  Independent  of  the 
origin  of  the  inflammation  or  the  degeneration  the  response  in  the 
kidney  parenchyma  is  the  same — eillier  a  round  cell  infiltration 
and  connective  tissue  replacement,  or  both.  The  process  differs 
only  in  its  location,  degree,  and  extent :  and  f^riinarily  in  its  course. 
It  is  these  factors  which  give  us  differentiation  in  the  pathology 
with  the  re.<^ultant  clinical  pictures  which  are  either  dependent 
up«)n.  or  associated  with,  the  kidney  pathology. 

Interstitial  nephritis,  as  the  term  is  understood,  is  generally 
an  arteriosclerotic  kidney.  I'sually  accompanying  the  interstitial 
changes  in  the  kidney  are  various  grades  of  sclerosis  of  the  ves- 
sels. In  glomerulo-nephritis  this  is  distinctly  a  secondary  process. 
Simultaneously  with  the  productive  inflammation  in  the  glomeru- 
lus early  sclerotic  changes  can  be  noted  in  the  vessels.  Later, 
when  the  tubular  elements  have  undergone  degeneration  follow- 
ing hyalinization  of  the  gloiueruli.  the  arteriosclerotic  changes 
are  already  (piite  marked.  And  when  the  process  has  involved 
the  organ  to  such  an  extent  that  its  structure  is  not  recognizable 
(complete  hyalinization  f»f  the  glomeruli  and  connective  tissue 
replaceiuent  of  the  destroyed  tubules)  the  vascular  eleiuents  i)re- 
.sent  the  extreme  stages  of  atherosclerosis  involving  the  smallest 
vascular  radicles  of  the  kidnev.  i.e.,  the  vasa  afferens  aufl  the 
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vasa  efferens.  This  is  a  typical  pathological  picture  of  an  inter- 
stitial nephritis  which  had  its  origin  in  an  inflammation  of  the 
glcmernli  and  following  a  definite  pathological  course  has  reached 
an  "  end  stage  "  in  which  all  the  secretory  elements  of  the  kid- 
ney are  destroyed.  Such  a  process  may  take  only  months,  or  as 
many  as  fifteen  or  twenty  years. 

Tn  individuals  suffering  with  general  arteriosclerosis,  inter- 
stitial changes  are  seen  in  the  kidney  similar  to  those  present  in 
the  other  organs.  They  are  secondary  to  the  vascular  lesion. 
The  larger  vessels  of  the  kidney  at  first  are  involved,  affecting 
various  portions  of  the  parenchyma.  Depending  upon  the  sever- 
ity of  the  sclerosis  of  the  particular  vessel  supplying  the  part,  in- 
dividual areas  may  present  various  stages  of  hyalinization  of  the 
glomeruli,  with  round  cell  deposits  and  connective  tissue  replace- 
ment of  the  affected  tubules.  You  note  this  is  definitely  a  focal 
process  differing  in  this  respect  from  the  diffuse  involvement 
seen  in  the  glomerular  type.  Probably  because  of  the  nature  of 
the  lesion  the  course  of  the  disease  covers  a  period  of  years  and 
seldom  does  it  ever  reach  a  stage  seen  so  commonly  in  the  glo- 
merular type  in  which  the  organ  appears  structureless.  Usually 
the  kidney  structure  is  well  preserved,  though  the  contraction  of 
the  organ  may  be  fairly  extreme.  Only  occasionally  and  then  in 
very  old  indix'iduals  who  have  suffered  from  arteriosclerosis 
early  in  life  does  the  interstitial  process  ever  reach  the  extreme  or 
"  end  stage." 

Primary  disease  of  the  vessels  of  the  kidney,  apart  from  gen- 
eral arteriosclerosis,  is  prol)al)ly  the  most  interesting  phase  of 
kidney  pathology,  Not  until  Jores  in  1908  emphasized  the  fact 
that  arterial  changes  in  the  kidney  occurred  independent  of  gen- 
eral arteriosclerosis  did  this  interest  to  any  great  extent  the 
patliologists.  Since  then  this  lypc  of  kidnev  lias  been  described 
by  a  number  of  men.  but  it  has  failed  to  arouse  much  enthusiasm 
among  the  clinicians.  The  earliest  evidence  of  trouble  is  seen  in 
disease  of  the  smallest  vascular  radicles,  i.e..  the  vasa  efferentia 
and  the  vasa  afferentia.  Seen  in  the  pure  type  (we  speak  of  a 
pure  type  because  there  is  reason  to  believe  this  is  a  forerunner 
of  another  pathological  entity)  the  kidney  parenchyma  looks  sur- 
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prisinply  iK^rinal.  A  few  glomeruli  may  be  liyalinized  with  small 
areas  i>!  romul  cell  tleiM)sits  aiul  some  connective  tissue  clianjjes, 
but  the  sirikinjj  feature  is  the  marked  arterial  changes  of  the 
very  small  vessels,  so  marked  that  many  undergo  complete  throm- 
bosis. I  do  not  intend  to  discuss  the  associated  pathology,  but 
will  mention  that  the  largest  hearts  noted  in  kidney  disease  are 
met  with  in  this  type. 

In  studying  a  series  of  cases  of  nei)hritis  and  following  them 
to  autopsy  one  must  be  impressed  with  the  fre(|uency  with  which 
one  meets  individuals  about  the  age  of  forty  or  fifty  who  i)resent 
unmistakable  signs  of  Hright's  disease  with  no  previous  history 
of  kidney  trouble,  and  in  whom  the  kidney  picture  closely  re- 
sembles the  "end  stage"  seen  in  glomcnilo-nepliritis.  The  proc- 
ess however  does  not  begin  in  the  glomerulus.  We  agree  with 
X'oUhard  and  I^'ahr  that  it  is  primarily  and  essentially  a  disease 
of  the  small  arterioles.  It  is  further  taught  by  them  that  super- 
imi)osed  uimui  these  arterial  changes  there  is  a  productive  inflam- 
mation of  the  glomeruli  of  unknown  etiology  which  is  the  fore- 
runner of  the  parenchymatous  changes.  This  we  have  been  un- 
able to  substantiate.  For  the  present  we  are  prei)ared  to  state 
however  that  there  is  a  pathological  entity  resembling  the  sec- 
ondary contracted  kidney  (glomerulo-nephritis  ).  It  differs  from 
it  chiefly  in  the  fact  that  it  is  associated  or  dependent  upon  />n- 
inary  disease  of  the  arterioles.  This  type  of  kidney  is  found  in 
individuals  who  during  life  present  a  definite  clinical  and  meta- 
bolic entity  differing  materially  frfMii  that  seen  in  a  chronic  glo- 
merulo-nephritis. 

Finally  interstitial  inflammation  occurs  as  a  result  of  a  pre- 
vious degeneration  of  the  epithelium  of  the  convoluted  tubules 
(nephrotic  kidney).  This  is  apparently  an  uncommon  condition. 
except  in  individuals  suffering  with  a  long  standing  chronic  in- 
fection. Unfortunately  we  have  not  had  an  opportunity  of  study- 
ing this  entity  clirjically.  but  have  reason  to  believe  it  should 
afTorfl  no  diflficidty  in  diagnosis. 

Interstitial  nephritis  then  is  not  a  pathological  entity.  It  is  a 
comprehensive  term  incUuling  a  nimil)er  of  organic  processes  in 
the  kidney,  each  having  its  beginning  in  an  independent  radical 


A    PATHOLOGICAL    CLASSIFICATION    OF    NEPHRITIS  125 

of  the  kidney.  True,  the  end  process  in  each  is  indistinguishable 
from  the  others.  Nevertheless  it  can  be  definitely  shown  that 
each  follows  a  course  suggestive  of  a  pathological  normality, 
whereby  in  most  instances  one  can  be  separated  from  the  other. 
Because  of  this  fact  we  offer  the  following  pathological  classifi- 
cation which  we  believe  coincides  with  the  various  clinical  phe- 
nomena. 

1.  Glomerulo-nephritis. 

2.  Tubular  nephritis   (nephrosis) — interstitial  nephrotic  kidney. 

'A.  Secondary  (following  glomerulo-nephritis). 


3.  Arterio-sclerotic 
kidney. 


fGeneral  arteriosclerotic  kidney. 

n    p  •  J  fPure 

B.  Primary  1 

I  type. 
I-Genuine  arteriosclerotic  kidney.  -5 

j  Complex 

Uype. 

Discussion: 

Dr.  Libman  :  I  would  like  to  speak  about  one  point  that  Dr.  Levy  raised, 
and  that  is  the  relation  of  the  marked  enlargement  of  the  heart  described  by 
Dr.  Levy  in  the  cases  of  the  arteriosclerotic  type.  I  would  like  to  say  that 
you  do  get  a  marked  hypertrophy  of  the  heart  in  these  cases,  but  it  bears  no 
direct  relation  to  the  kidney  lesion.  When  the  hypertrophy  occurs,  it  is  often 
I  believe  due  to  disease  of  the  arch  of  the  aorta,  with  loss  of  elasticity,  the 
main  trunk  of  the  aorta  not  helping  the  heart.  The  heart  then  has  to  hyper- 
trophy if  the  circulation  is  to  be  adequately  carried  on. 

Dr.  Moschcowitz  :  In  the  November  number  of  the  American  Jourjial  of 
Medical  Sciences  I  have  placed  on  record  my  views  on  the  pathology  of 
nephritis  associated  with  hypertension.  At  this  time  I  shall  give  a  brief 
resume  of  these  views.  Dr.  Levy's  classification  is  simply  another  of  a  legion 
that  have  appeared  in  the  past.  I  do  not  think  that  there  is  anything  more 
confusing  than  to  read  text  books  on  classifications  of  nephritis.  There  are 
no  two  classifications  that  are  alike.  Now  there  is  a  reason  for  this.  I  be- 
lieve the  mistake  consists  in  the  fact  that  pathologists  have  tried  to  regard  the 
"  types "  of  nephritis  that  are  found  at  autopsy  as  end  products.  In  my 
pathological  experience  it  has  appeared  to  me  as  though  the  various  "  types  " 
of  kidneys  are  rarely  pure,  but  always  mixed,  and  are  really  stages  of  one  and 
the  same  pathogenesis  and  if  one  collects  a  sufficient  number  of  such  kidneys 
one  can  trace  a  series  in  which  the  following  main  types  are  manifest.  In 
the  first,  there  are  a  few  changes  in  the  glomeruli,  round-celled  infiltration  in 
the  cortex,  and  the  slight  parenchymatous  change.  The  next  type  is  the  so- 
called  "  white  "  kidney ;  this  is  succeeded  by  the  mixed  white  and  red  kidney, 
then  the  red  kidney,  and  finally  the  contracted  kidney.  The  only  one  of  these 
kidneys  that  may  be  considered  as  an  end  result  is  the  contracted  kidney,  and 
it  is  hardly  conceivable  how  such  a  contracted  kidney  could  have  resulted 
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without  having  passed  through  such  stages  as  I  have  described.  1  believe 
therefore  that  the  distinction  J»etwecn  primary  and  secondary  contracted  kid- 
ney is  hardly  justifiable  on  niorphoIoRical  grounds.  These  kidneys  may  be 
regarded  in  a  measure  as  having  undergone  a  clironic  granulomatous-Iike 
change  comparable  entirely  to  that  wbicli  wc  see  in  the  liver,  urethra,  ovary, 
etc..  and  in  the  conversion  of  granulation  tissue  into  scar  tissue.  If  you 
therefore  find  a  certain  type  of  kidney  at  autopsy  it  docs  not  mean  that  the 
patient  died  as  the  result  of  that  particular  lesion.  It  simply  means  that  the 
patient  died  in  a  certain  stage  of  a  pathogenesis  and  that  if  the  patient  had 
lived  long  enough  the  kidney  would  have  shown  a  more  progressive  stage. 
These  patients  do  not  die  so  much  as  a  result  of  a  nephritis  as  from  decom- 
pensation consequent  to  the  h\-pcrtcnsion.  I  believe  this  conception  will  sim- 
plify our  understanding  of  the  pathology  of  nephritis  greatly.  I  do  not  believe 
it  is  right  to  classify  kidneys  simply  on  the  basis  of  the  predominant  lesion 
of  the  organ.  The  lesion  in  nephritis  is  always  a  diffuse  one  involving  all  the 
components — glomeruli,  epithelium,  connective  tissue,  and  blood  vessels.  Why 
it  affects  one  component  more  than  the  other  I  cannot  say.  These  observa- 
tions are  paralleled  by  clinical  findings.  Patients  with  hypertension  vary 
from  those  who  have  little  or  no  disturbance  with  kidney  function  to  those 
with  the  advanced  evidences  of  Bright's  disease.  It  is  impossible,  except 
within  narrow  limits,  to  predict  the  "  type "  of  kidney  we  shall  find  from 
clinical  data  alone  and  I  believe  the  conception  I  have  outlined  above  fur- 
nishes the  explanation. 

Dr.  Larkin  :  We  have  been  trying  to  arrive  at  some  definite  conclusions 
as  a  result  of  studies  made  not  only  at  the  bedside,  but  also  from  a  metabolic 
standpoint,  and  we  have  tried  to  follow  these  cases  to  the  autopsy  table. 
This  is  only  a  preliminary  report,  and  we  would  not  want  to  say  that  the  de- 
ductions we  have  drawn  to-night  are  final.  Perhaps  at  a  later  meeting  we 
will  take  a  little  more  of  your  time  and  show  further  studies  of  these  cases. 

Dr.  Lkvv  :  I  am  glad  that  Dr.  Libman  touched  on  the  cause  of  the  cardiac 
h>T)ertrophy.  We  find  these  two  things  associated — these  very  large  hearts 
and  marked  arterial  changes  in  the  small  vessels.  The  patients  have  a  definite 
hn>ertension.  I  am  unable  to  say  whether  this  hyi>ertension  is  secondary  to 
the  changes  going  on  in  the  small  vessels  of  the  kidney,  or  whether  the  hyper- 
trophy and  changes  in  the  kidney  are  due  to  one  and  the  same  cause  acting 
simultaneously,  or  as  Dr.  Libman  suggests,  are  secondary  to  some  change  in 
the  aorta.  It  is  true  as  Dr.  Moschcowitz  points  out  that  there  has  been  great 
difficulty  in  diagnosing  these  types  pathologically,  and  that  some  men  are  of 
the  opinion  that  the  changes  in  these  various  ty|)es  are  one  and  the  same.  It 
is  only  within  the  last  few  years  with  the  assistance  of  the  metabolism  studies 
that  we  have  l»een  able  to  clear  this  [wiint.  The  term  interstitial  nepliritis  is 
too  elastic:  it  includes  tf)0  much.  An  interstitial  kidney  associated  with  gen- 
eral arteriosclerosis  never  causes  the  patient's  death.  On  the  other  hand  when 
you  find  an  interstitial  kidney  on  the  autopsy  table  that  followed  a  glomerular 
process  you  may  be  fairly  sure  the  individual  died  from  his  kidney  lesion. 
Patients  with  tubular  nephritis  do  not  die  from  their  kidney  per  sc.  They 
usually  get  well  or  die  of  a  terminal  infection. 
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I  wish  to  present  to-night  the  pathological  specimen  from  a 
case  of  cysticercus  of  the  fourth  ventricle,  which  was  diagnosed 
during  life,  the  diagnosis  being  confirmed  at  post-mortem  ex- 
amination. The  patient  was  a  Bohemian,  aged  36,  a  cooper  by 
occupation,  whose  chief  complaint  on  admission  was  headache 
and  vomiting  for  eight  months.  His  personal  and  past  history 
were  negative,  except  for  indulgence  in  thirty  glasses  of  beer  a 
day.  Lues  was  denied.  His  complaint  of  headache  was  of  eight 
months'  standing.  His  headaches  began  in  the  occipital  region 
and  radiated  to  the  vertex  where  the  most  severe  pain  was  ex- 
perienced. These  headaches  were  aggravated  by  any  sudden 
movement  of  the  head.  He  had  annoying  diplopia,  his  disturb- 
ances of  vision  eventually  becoming  so  marked  that  he  was  un- 
able to  read.  He  had  vertigo  for  the  same  period  of  time,  which 
was  so  intense  as  to  interfere  with  his  walking.  Associated  with 
these  he  had  almost  daily  attacks  of  vomiting,  which  could  be 
brought  on  by  sudden  movements  of  his  head.  His  only  other 
complaint  was  progressive  weakness  and  loss  of  50  pounds  weight 
in  three  months. 

Physical  examination  on  admission  showed  a  well-de\'eli;)ped 
man  who  was  evidently  emaciated.  His  head  was  held  rigidly, 
the  patient  showing  disinclination  to  move  it  in  any  direction. 
Movement  upward  was  particularly  distasteful,  bringing  on  im- 
mediate headache,  vertigo,  and  nausea.  He  had  a  nvstagmus  in 
all  directions  and  in  all  positions.  His  ])n])illarv  reactions  were 
negative.  His  fundi  showed  some  increase  in  retinal  striations 
and  slight  blurring  of  the  disc  margins,  and  some  engorgement 
of  the  veins.  Aside  from  these  facts  his  neurological  findings 
were  practically  negative.     He  had  no  nodules  in  the  skin. 

The  Wassermann  reaction  was  negative  in  the  blood  and 
spinal  fluid.  The  urine  was  negative  on  several  occasions,  no 
sugar  being  found.  'Hie  blood  count  showed  normal  hemoglobin 
and  red  and  white  blood  cells;  there  was  no  eosini^philia.     The 
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Stools  were  nejjaiive  for  <»va  aiul  parasites.  Lumbar  iiunciurc 
revealed  a  clear  fluid  under  slijj^Iitly  increased  i)ressurc  with  a 
count  of  35  lymphocytes  per  cmm.     There  were  no  eosinophiles. 

Durinjj  his  eleven  days*  slay  in  the  hospital  the  patient's  con- 
dition was  very  variable.  There  were  periods  t»f  severe  headache. 
nausea,  and  vertijjo.  hut  for  the  {greater  jiart  he  was  entirely  free 
fr«»m  symptoms.  His  condition  jjave  no  warning  t)f  the  sudden 
death  which  was  to  follow,  except  that  in  the  last  twenty-four 
hours  his  headaches  were  more  fre<|uent.  and  were  ass(K'iated 
with  poor  cardiac  action. 

Or.  Iw'iehr  performed  the  autopsy.  There  was  distinct  tlatten- 
injj  of  lH)ih  cerebral  hemispheres  with  uniform  dilatation  of  the 
lateral,  third  and  fourth  ventricles.  On  the  floor  of  the  fourth 
ventricle  was  a  pedunculated  cy.st  covered  by  ependyma  which 
formed  the  pedicle  of  the  cyst.  On  removiii<j  the  ependvma  a 
club-shai)etl  mass  was  di.sclosed.  This  pedunculated  cyst  was 
evidently  capable  of  swingeing  alxnit.  thereby  occluding  the  fora- 
men of  Map^endie.  On  the  floor  of  tlie  fourth  ventricle  there 
were  areas  of  proliferated  ejjendyma.  .Microsco()ical  section 
throujjh  the  fourth  ventricle  showed  marked  thickeninj.j  and  in- 
filtration of  the  e])endyma  with  round  cells.  There  were  capil- 
lary heniorrhaji;es  and  the  formation  of  lar^a*  mullinuclear 
foreij(n-lM)dy  piant  cells.  There  was  some  periarterial  infiltra- 
tion of  lymphocytes.  The  cyst  .showed  the  typical  ap|)earancc 
of  the  cyst  which  is  reproduced  by  W  aterhouse  in  the  Qiuirlrrly 
Journal  of  Medicine,  volume  6,  1912-1913. 

Cysticerci  have  been  known  in  the  pij?  since  olden  days.  Goze 
first  showed  the  true  nature  of  the  condition  in  17H4.  Two  years 
later  Werner  found  it  in  the  human.  That  the  cysticercus  found 
in  the  human  is  usually  that  of  Tcciiia  solium  was  first  shown  by 
Kiichenmeister  in  1855.  Danf^cr  of  infection  with  Tccuia  solium 
is  greater  than  with  any  other  form. 

In  5,300  autopsies  in  lierlin  systicercus  was  found  in  Xj  cases, 
yz  of  these  l)cing  in  the  brain.  In  the  same  number  of  autopsies 
in  Prague  cysticercus  was  found  in  jH  ca.scs.  In  1.400  autopsies 
in  Munich  it  \vaj>  found  in  2  instances,  both  being  in  the  brain. 
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The  German  literature  of  course  abounds  in  cases  of  cysticercus. 
There  is  a  scarcity  of  such  literature  in  this  country. 

In  humans,  the  brain  is  the  seat  of  predilection  for  c}'sticercus ; 
only  in  nniscles  and  underneath  the  skin  are  the  parasites  encoun- 
tered more  often.  Usually  we  are  dealing  with  a  single  cysticer- 
cus. Heller,  however,  once  found  60  in  one  brain,  whereas 
Delore  and  Bonhomme  described  a  brain  with  1 1 1  parasites. 

One  may  find  cysticerci  underneath  the  skin,  under  the  tongue, 
and  in  the  eye.  In  the  brain  they  may  be  lodged  in  the  brain  sub- 
stance, in  the  meninges,  or  they  may  be  free  in  the  ventricles  and 
subarachnoid  space. 

The  reaction  of  the  surrounding  l3rain  substance  in  the  neigh- 
borhood of  the  cysticercus  varies  greatly  in  intensity  and  char- 
acter. Alicroscopically  the  findings  may  be  negative.  Occasion- 
ally one  finds  some  disintegration  of  tissue,  with  coagulation 
necrosis,  capillary  hemorrhages,  and  formation  of  corpora  amy- 
lacea.  In  Stamm's  case  of  cysticercus  of  the  fourth  ventricle  in 
the  immediate  vicinity  of  the  cyst  there  was  an  accumulation  of 
pigment,  then  a  layer  of  multinuclear  giant  cells  and  in  relation 
to  this  a  well-defined  region  infiltrated  with  lymphocytes.  Peri- 
vascular infiltration  with  round  cells  was  also  present.  The  epen- 
dyma  of  the  fourth  ventricle  was  greatly  proliferated.  The 
pathological  report  on  Stamm's  case  could  very  well  be  suljsti- 
tuted  for  a  report  of  our  own  tissue  sections. 
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Discussion : 
Dr.  Moschcowitz  :  I  would  like  to  mention  that  the  diagnosis  was  made 
during  life  hy  Dr.  Loewe  himself. 

Dr.  Lokwk:  Clinically  tlic  diagnosis  dei)cnds  on  the  presence  of  cerebral 
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phenomma  which  arc  ver>'  variable.  That  is.  there  arc  jicriocls  of  intense 
headache.  \  -I  voinitinK.  witl>  nausea.  altcrnatiuK  with  periods  when 

there  is  en;  in  {mm  thc^c  >ymi»t«»ms.     Tlic  pain  and  stiffness  of  the 

neck,  the  votnitinK  and  cerel»cllar  ataxia  arc  indicative  of  some  tnmor  or  pres- 
sure in  the  posterior  fossa,  whereas  the  choked  disc  whici)  is  slowly  pro- 
gressive, the  slow  pulse,  somnolence,  and  the  headaches  are  suRKestive  of 
it.'  .1    prevsure.     Rarely    there    are    some    localiziiiR    s\Tnptc)ms    which 

\N  ,  .  as   fur   instance,  diabetes  or   respiratory   plu-nomena   or   cranial 

palMcH.  1  "he  l»est  confimalory  test  is  lliat  (icscrilic<l  l)y  Hruns.  which  consists 
in  brusquely  moving  the  head  of  the  patii-nt  around,  with  the  instantaneous 
production  of  headache,  nausea,  and  vertiRo.  I  may  say  that  Hruns'  test  is 
present  in  only  al>out  one  fourth  of  the  cases.  Then  aRain  tlic  fact  that  these 
people  die  suddenly  is  very  t>-pical.  The  presence  of  vaRue  cerebral  symptoms 
in  a  person,  who  harlK)rcd  nodules  in  the  skin,  under  the  tonRue  or  in  the 
eye  would,  of  course,  Rive  rise  to  the  assumption  that  the  i)arasites  were  in 
the  brain,  and  the  presence  of  an  eosinophilia  in  the  spinal  fluid  wr.uld  be 
definite  evidence  of  the  presence  of  cysticcrci.  The  presence  of  eosinophilcs 
in  the  circulatinR  blood  wouhl  suRRCst  the  diaRiiosis  in  an  individual  with 
unexplained  cerebral  symptoms.  In  a  case  of  Evans'  the  diaRUosis  was  made 
by  findinR  the  calcified  Ixsdy  throuRh  the  ^--ray.  but  of  course  the  diaRUosis 
was  suspected.  In  our  case  the  diaRnosis  was  based  on  firstly  the  patient's 
nationality  and  occupation.  There  was  absence  of  sufficient  Rrounds  to  war- 
rant a  diaRnosis  of  lues  or  a  cerebral  tumor,  or  of  hysteria,  a  diaRnosis 
which  has  l)een  made  in  the  German  cases.  It  was  the  variability  of  the  man's 
s>Tnptftms  duriuR  the  time  he  was  in  the  hospital  that  made  one  strouRly  sus- 
pect the  diaRnosis.  I  can  thank  Dr.  Libman  for  mcntioniuR  it  one  day  on  the 
ward,  and  I  recalled  the  peculiar  behavior  of  these  patients.  The  diaRnosis 
was  confirmed  by  the  fact  that  on  movinR  the  head  it  brouRht  on  nausea, 
headache.  vomitinR,  and  vertiRO.  and  the  fact  that  this  siRn  was  so  constant. 
A  definite  aid  to  the  diaRnosis  lay  in  a  history  of  haviuR  had  a  tapeworm. 

Dr.  Libman  :  There  is  not  much  that  I  can  add.  Dr.  I-<jewc  has  covered 
the  Rround  so  fully.  He  said  the  diaRnosis  was  based  in  this  case  on  the 
presence  of  the  Bruns'  siRn.  that  is.  on  the  production  of  vertiRo  on  sudden 
movements  of  the  head,  either  by  the  patient  himself,  or  by  the  observer. 
That  symptom  was  described  as  far  back  as  u/02.  It  is  important  to  note,  as 
Dr.  Loewe  said,  that  you  do  not  Ret  this  in  all  cases.  There  was  a  case  dc- 
scrit>ed  by  Harany  in  which  he  diaRUosed  a  lesion  as  beitiR  located  in  the  left 
half  of  the  cerel)ellum.  and  jKist-mortem  examination  showed  a  cysticercus  in 
the  fourth  ventricle.  On  the  other  hand,  the  presence  of  the  sym|)tom  is  not 
pathoRnomonic.  You  cannot  make  a  cliaRuosis  of  cysticercus  of  the  fourth 
ventricle  unless  you  have  contributory  facts.  Such  observations  were  made 
by  Rudolph  Schmidt,  who  showed  that  sudden  chauRcs  in  the  position  of  the 
head  could  briuR  on  headache  in  conditions  other  than  cysticercus  of  the 
fourth  ventricle.  Oppenheim  descril)cd  a  case  in  which  this  siRU  was  present, 
and  there  was  located  a  serous  meniuRitis  at  the  base,  in  the  |>osterior  fossa. 
1  of  most  value  if  the  patient  is  one  wlu»  has  periods  in  which 

h(  < .  vertiRO  and  pain,  especially  in  the  back  of  the  head,  and 
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then  he  has  periods  in  wliicli  lie  is  free  from  these  symptoms,  and  if  in  the 
free  periods,  the  Bruns'  symptom  is  jiresent.  There  is  another  symptom 
which  is  valuable,  which  has  been  pointed  out  by  Oppenheim,  and  that  is  the 
mental  changes.  The  mental  symptoms  are  very  curious.  You  may  have 
hallucinatory  conditions  ;  you  may  have  dementia,  and  neither  need  be  con- 
stantly present.  There  occurs  also  a  peculiar  confusional  state  which  enabled 
Oppenheim  to  diagnose  two  cases.  Clinically  this  might  be  of  some  value  in 
making  the  diagnosis.  It  is  remarkable  that  you  can  open  the  fourth  ven- 
tricle and  look  for  lesions  and  still  have  the  patient  live.  This  was  sug- 
gested b}-  Bruns,  and  many  3'ears  later  the  fourth  ventricle  was  opened  in  a 
case  of  suspected  C3'sticercus  and  nothing  was  found.  At  autopsy  a  local- 
ized serous  meningitis  was  found.  It  is  important  to  remember  that  Bruns' 
symptom  can  be  present  whether  the  cyst  is  a  floating  one  or  is  attached  by 
a  pedicle. 
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GEORGE  BAEHR,   M.D. 
(From  the  Pathological  Laboratory  of  the  Mount  Sinai  Hospital,  Nczv  York) 

A  few  years  ago  Dr.  Lamb  demonstrated  two  cases  of  peri- 
arteritis nodosa  before  tbis  Society,  and  at  tbat  time  be  took  tbe 
opportunity  of  reviewing  tbe  bterature  so  tboroiigbly  tbat  tbere 
is  no  need  to  do  so  to-nigbt.  Tbis  case  is  different  from  tbe  two 
he  presented  in  sbowing  certain  features  wbicb  were  not  pre- 
viously well  described.  In  otber  words,  tbis  rare  condition  is  in 
this  instance  made  still  more  rare  by  having  features  which  are 
not  present  in  most  of  tbe  reported  cases,  or  if  present,  have  been 
neglected  in  all  descri])tii)ns  of  tbe  microscopic  picture. 

Concerning  tbe  interesting  clinical  aspect  of  tbe  case,  I  would 
like  to  ask  Dr.  Manges  to  tell  you  tbe  details,  as  the  man  died  on 
his  service.  Tbe  patient  was  admitted  to  the  surgical  service  of 
Dr.  Edwin  Beer  at  the  Mount  Sinai  Hospital  in  June  of  tliis  vear. 
Previous  to  that  time  be  bad  suffered  from  attacks  of  pain  in  the 
legs,  and  he  entered  the  hospital  with  an  attack  of  acute  abdom- 
inal pain.  Tlie  patient  was  operated  on,  an  exploratitrv  bapai- 
rotomy  being  done  by  Dr.  Deo  Piuerger,  and  in  the  mesenterv  cer- 
tain nodular  swellings  on  the  brandies  of  tbe  superior  mesenteric 
artery  were  found.  I'rom  these  findings  a  diagnosis  of  periar- 
teritis nodosa  was  made. 
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The  excised  material  which  was  sent  tt)  the  laboratory  con- 
sistet!  of  nodular  swellings  on  the  wall  of  a  branch  of  the  mesen- 
teric artery,  and  umler  the  microscope  these  slmwed  the  very  early 
lesions  of  iKTiarieritis  nodosa.  .\n  acute  intlaniniatoiy  infiltra- 
tion involved  the  advenlitia  and  media,  resulting  in  their  destruc- 
tion, with  rupture  of  the  membrana  elastica  interna  and  the  for- 
mation of  a  false  aneurysm,  .\fter  the  operation,  the  symptoms 
of  the  illness  i)ersiste<l.  the  patient  cxhibiiing  an  irregular  fever, 
constant  pain  along  the  course  of  vari(nis  arteries,  chiefly  in  the 
limbs,  and  occasional  attacks  of  abdominal  pain,  h'ventually, 
encouraged  by  a  slight  improvement,  the  man  left  the  hospital 
only  to  return  shortly  before  he  died,  with  the  clinical  picture  of 
renal  insufficiency,  i.e.,  general  anasarca  and  uremia.  Death  oc- 
curred from  this  cause  on  October  ^.  1919. 

On  the  autopsy  table  remarkable  changes  were  fnnnd  in  the 
arteries  of  the  entire  systemic  circulation.  These  changes  con- 
sisted grossly  of  an  irregular  thickening  nf  all  the  arteries  with 
occasional  nodular  formations  on  their  walls.  Upon  microscop- 
ical examination,  nuich  to  our  surprise,  nowhere  in  the  vascular 
system  was  there  found  any  evidence  of  the  early  acute  inflam- 
matory lesions  of  the  vessel  walls  which  were  seen  in  the  material 
removed  in  June  on  the  operating  table.  The  micro.scopical  ])ic- 
ture  was  rather  that  of  a  healed  lesion.  Throughout  the  arterial 
sy.stem  there  was  a  jjatchy  scarring  in  the  media  with  degenera- 
tion of  the  membrana  elastica  interna,  and  in  many  of  the  ar- 
teries. conse(|uent  on  that,  an  irregular  compensatory  thickening 
of  the  intima.  In  the  damaged  vessels  that  had  failed  to  with- 
stand the  strain,  rupture  of  the  wall  had  taken  i)lace.  usually  with 
the  formation  of  false  aneurysms.  Other  vessels  had  dilated  at 
various  places  and  formed  true  aneurysms.  Many  of  the  aneu- 
rysms. Ixith  true  and  false,  were  thrombosed,  and  had  undergone 
complete  organization  of  the  thrombus  with  recanalization. 

The  remarkable  thing  about  the  microscopical  picture  was 
that  the  case  was  appareiuly  one  in  which  the  acute  process  had 
disap[)eared.  and  the  condition  was  now  really  one  of  healing. 
The  patient  died  because  of  a  sequela  of  the  disease,  the  sclerosis 
in  the  kidnevs. 
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The  kidneys  were  very  much  changed.  The  right  had  a  large 
false  aneurysm,  the  size  of  a  goose  egg,  beneath  the  capsule.  Both 
organs  were  about  half  their  normal  size,  contained  many  small 
dense  scars  and  in  the  cortex  were  numerous  small  aneurysms. 
some  the  size  of  a  pea,  while  others  were  so  small  as  to  be  just 
visible.  All  the  arteries  in  both  kidneys  were  thickened,  and  along 
their  course  these  aneurysmal  changes  were  present.  As  the  re- 
sult of  this  extensive  disease  in  the  arterial  system  of  the  kidneys 
there  had  apparently  occurred  an  atrophy  of  the  parenchyma  with 
consequent  fibrosis  and  contracture.  Microscopically  nothing  was 
left  in  the  cortices  of  either  organ,  except  shrunken  cords  of 
tubular  epithelium,  consisting  almost  exclusively  of  nuclei,  and 
apparently  well-preserved  glomeruli,  buried  in  dense  connective 
tissue. 

Other  organs  showed  the  presence  of  aneurysms,  as  for  ex- 
ample the  hepatic  artery  at  the  hilus  of  the  li\er.  the  splenic  at  the 
hilus  of  the  spleen,  and  along  the  course  of  the  bronchial  artery. 
No  macroscopic  changes  were  found  in  the  cerebral  arteries,  but 
microscopically,  changes  could  be  demonstrated.  The  stomach 
showed  a  chain  of  aneurysms  about  the  size  of  peas,  chiefly  along 
the  lesser  curvature,  and  more  especially  along  the  course  of  the 
coronary  artery  of  the  stomach.  The  mucous  membrane  of  the 
stomach  was  intensely  congested  and  hemorrhagic  and  showed 
on  the  posterior  wall  three  or  four  shallow  ulcers.  The  relation- 
ship of  these  ulcers  to  the  aneurysms  and  to  the  disease  in  the 
blood  vessels  could  not  be  satisfactorily  demonstrated.  The  heart 
showed  the  same  disease  of  the  coronary  vessels  as  was  found  in 
the  systemic  circulation  throughout  the  body,  that  is.  irregular 
thickening  of  the  wall  with  the  formation  of  aneurysms  along 
the  descending  rami  of  both  coronaries. 

The  case  differs  from  those  previously  reported  in  that  the 
vessels  presented  the  healed  lesions  of  periarteritis  nodosa,  the 
end  results  of  the  process,  in  contradistinction  to  the  acute  lesions 
which  have  been  described  in  most  of  the  reported  cases. 
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Discussion  : 

Dr.  XCancms  :  I  shall  limit  my  discussion  to  the  clinical  side.  Thirty- 
right  cases  of  this  siraiiKe  disease  have  l>een  reiKirted.  and  each  one  is  (]uite 
exceptional  in  its  clinical  data.  This  case  is  even  mure  exceptional  than  the 
others  re|Mirted.  that  is,  in  its  clinical  features  and  in  its  tendency  to  healinK- 
It  seems  hardly  credible  that  an  individnal  having  snch  an  arterial  system 
should  have  lived  as  lonK  as  he  did,  and  as  comfortaltly  as  he  did.  If  it  had 
not  liccn  for  the  renal  condition,  I  believe  that  the  man  mi^lit  have  had  a 
chance  to  recover.  Kussmaul  reported  the  first  case,  and  that  was  a  case  of 
recovery.  The  patient  died  one  year  later  as  the  result  of  a  portal  throm- 
bosis. To  refer  to  the  clinical  side,  this  man  was  38  years  old.  Six  or  seven 
days  lief  ore  admission  the  patient  had  had  pain  in  the  left  calf,  radiating 
into  the  foot.  In  the  next  week  he  had  similar  pain  in  the  ri^ht  calf;  in  the 
followinK  week  he  developed  pain  in  the  left  Rroin,  which  radiated  into  the 
testis.  A  week  later  he  had  a  similar  pain  in  the  right  side,  going  into  the 
testis.  An  irregular  temperature  developed  and  the  man  became  very  sick. 
Six  days  before  admission  to  the  hospital  the  pain  was  located  in  the  epigas- 
trium, and  was  associated  with  fever.  When  he  was  admitted  to  the  imspital 
the  case  was  diagnosed  as  an  acute  surgical  condition  ;  it  was  considered  that 
it  might  l>c  an  acute  pancreatitis  or  a  ruptured  gastric  or  duodenal  ulcer.  He 
was  admitted  to  the  service  of  Dr.  Edwin  Beer,  who  was  i)articularly  inter- 
ested in  the  case.     I  have  Dr.  Beer's  notes  here,  which  I  will  read  you : 

"  This  patient  was  admitted  to  my  wards  in  the  evening,  apparently  suf- 
fering from  what  appeared  to  both  the  admitting  physician  and  house  surgeon 
as  a  jH-rforated  gastric  or  duodenal  ulcer.  When  tlic  patient  was  seen  shortly 
thereafter  by  my  associate.  Dr.  L.  Buerger,  he  thought  that  the  patient  had 
some  condition  in  the  upper  urinary  tract,  and  cystoscoped  him,  cathctcrizing 
his  ureters. 

"  The  next  morning  on  my  visit  the  patient  was  cheerful  and  felt  per- 
fectly well,  in  fact  as  he  was  lieing  taken  to  the  x-ray  department  he  asked 
me  whether  he  could  not  go  home  that  day. 

*"  The  physical  examination  was  practically  negative,  though  tlic  patient 
was  running  a  temperature,  and  had  a  high  leucocyte  count  ( from  34  to  56 
thousand,  with  90  per  cent,  polynuclcars). 

"  The  next  day  the  patic^it  complained  of  some  |)ain  in  his  throat  and 
presented  a  |>icture  of  peracute  pharyngitis.  The  question  came  up  whether 
this  condition,  the  only  positive  condition  found,  might  account  for  his  hy|>er- 
leucocytosis  and"  fever.  The  patient  was  re-examined  often  twice  daily,  and 
the  whole  clinical  picture  continued  most  baHhng. 

"  In  the  morning  1"      :  •  was  bright  and  cheerful,  but  towards  evening 

there  was  well-markc:  11.     lie  ran  a  continuous  high  leucocyte  count 

and  an  irregular  fcbrilt  nmvcinent.  He  complained  t>f  no  pain,  and  it  was 
only  towards  the  end  of  the  first  week  that  1  detected  tenderness  on  jarring 
in  the  right  lol>e  of  the  liver  in  the  axillary  line.  Later  he  developed  slight 
tenderness  high  up,  and  deep  in  the  abdomen  in  the  epigastric  region,  as  well 
at  tendernrts  on  jarring  in  the  left  side  of  the  chest  in  the  region  of  the 
•pleen.    But  for  thete  few  signs  repeated  physical  examinations  were  negative. 
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"  Gradually  I  came  to  the  conclusion  that  there  might  be  a  suppurative 
process  in  the  retroperitoneal  glands  behind  the  lesser  omental  bursa,  or  per- 
haps a  localized  peritonitis  in  the  lesser  sac. 

"After  going  off  service  June  15,  the  condition  continued  about  the 
same,  and  Dr.  Buerger  made  an  exploratory  incision,  and  discovered  thereby 
the  nature  of  the  malady,  and  cleared  up  many  of  the  obscure  symptoms  as 
well  as  many  of  the  points  in  the  history  which  had  been  so  misleading." 

After  the  operation  the  patient  continued  to  run  an  irregular  temperature 
and  a  high  leucocyte  count,  of  30,000  to  60,000,  with  92  per  cent,  polynuclears 
and  I  per  cent,  eosinophiles.  About  two  weeks  after  the  operation  the  first 
nodule  appeared  along  the  right  brachial  artery.  A  week  later  a  nodule  ap- 
peared along  the  left  brachial  artery;  then  another  appeared  on  the  forehead. 
He  left  the  hospital,  and  on  his  return  the  picture  was  that  of  a  typical  uremic 
condition.  He  also  had  a  number  of  hemorrhages  from  the  urinary  tract, 
complicating  the  picture.  You  might  summarize  the  case  as  irregular  dis- 
tribution of  pain  in  the  extremities  and  in  the  abdomen,  with  an  irregular 
high  temperature  and  a  high  leucocytosis,  and  extremely  varying  symptoms 
otherwise.  In  one  of  the  cases  reported  by  Lamb  a  high  eosinophile  count 
was  regarded  as  a  useful  point  of  differential  diagnosis.  This  was  not  pres- 
ent in  this  case.  Blood  cultures  and  all  other  laboratory  examinations  were 
negative.  It  is  also  important  to  note  that  this  case  was  admitted  to  the  hos- 
pital as  an  acute  abdominal  condition  and  was  operated  on  for  it.  This  also 
happened  in  two  of  the  cases  which  have  been  reported.  It  is  also  interesting 
that  the  diagnosis  \vas  made  during  life.  This  was  done  in  two  other  cases 
from  the  examination  of  the  excised  nodules. 

Dr.  Baehr  :  The  only  thing  that  might  indicate  the  portal  of  entry  of  the 
infective  agent  in  this  condition  was  that  the  man  repeatedh'  had  attacks  of 
tonsillitis  of  a  peculiar  character.  At  times  the  tonsils  looked  almost  like 
those  of  Vincent's  angina.  Cultural  studies  were  made,  both  from  the  lesions 
excised  at  operation,  and  from  the  tonsils,  and  blood  cultures  were  made 
during  life,  both  aerobic  and  anaerobic  methods  being  used,  but  without 
result.  In  addition  to  the  usual  Veillon  method  of  anaerobic  culture,  the 
Xoguchi  method  for  cultivating  the  spirochete  and  the  filtrable  viruses  was 
employed. 
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DKIKSTINK  CAPACITY  OV  SPLKXIC  ADULT  MESEN- 
CUVME  AS  FACTOR  IX  TL'MOU  l)i:STKl(  HON 

VERA   DANCIIAKorF.    M.D. 

(From  Columbia  University,  Gforge  Crocker  Special  Researih  Fund, 
/•.  C.  Wood,  Director) 

The  pliagocytic  and  di^'cstive  aciivity  of  the  mesenchyme  is 
not  an  aciivity  discovered  anew.  Time  and  a^ain  ol)servations 
have  heen  recorded  on  the  injjestion  of  orj^anic  and  orj^anized 
matter  within  the  nnihicclhdar  orj^anism  hy  various  types  of 
mesenchymal  cells  (^r  by  their  celhilar  <lcrivatives.  Not  the 
jHitency  of  the  mesenchyme  to  digest  in  j^'cneral.  luit  the  ixdency 
of  the  adult  splenic  mesenchyme  to  kill  and  U>  digest  a  living 
heten>geneous  tumor  cell  is  the  new  fact  brought  u\)  by  the  study 
c»f  the  interrelation  of  the  adult  splenic  mesenchyme  of  the  chick 
and  certain  mammalian  tumors  gr(»wing  together  in  the  chick 
embryo.  Mou.se  and  rat  sarcomata  do  not  grow  in  an  adult  chick  : 
certain  of  them  easily  grow  in  the  allantois  of  the  chick  embryo. 
However,  the  factor  which  inhibits  the  growth  of  the  mammalian 
tumor  in  the  adult  chick  remains  unknown.  It  is  of  great  in- 
terest, therefore,  to  study  the  growth  of  tumor  cells  associated 
with  various  tissues  of  an  adult  chick  in  a  medium  in  which  i)oth 
of  the  tissues,  if  planted  independently,  would  give  abundant 
growth.  Such  a  medium  is  the  chick  allantois.  and  the  results 
obtained  by  growing  l-'hrlich  mouse  .sarcoma  associated  with 
adult  splenic  tissue  is  the  object  of  this  demonstration. 

A  graft  of  tumor  alone  will  give  in  the  allantois  a  g( tod-sized 
growth  on  the  fifth  day.  .\  graft  of  tumor  and  spleen  thoroughly 
mixed  before  grafting,  will  also  result  in  a  good  growth;  but  the 
growth  will  consist  of  si)lenic  tissue  practically  alone,  of  its 
mesenchvme,  and  of  its  cellular  derivatives,  which  in  tlu-  allantois 
are  granuloblasts  and  granular  leucocytes.  Only  with  the  great- 
est care  will  one  be  able  to  discover  in  a  graft  of  five  days  a  few 
tumor  cells.  These  are  foun<l  to  l)e  encircled  by  a  wreath  of 
'  NUial  cells,  as  seen  in  I'ig.  I.  A  is  a  tumor  cell  with  a 
.(.(1  nucleus  which,  though  retaining  its  structural  char- 
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acteristics,  does  not  present  a  healthy  appearance.  From  a  study 
of  similar  tumor  cells  in  grafts  of  five  days'  growth  and  more, 
it  is  not  possible  to  draw  any  conclusion  as  to  whether  such  cells 
are.  or  ha\'e  been,  ali\e  while  l)eing  surrounded  by  the  mesen- 
chymal cells;  neither  is  it  possible  to  discover  their  immediate 
future.  Only  a  study  of  the  earlier  grafts  of  tumor  mixed  with 
adult  spleen  will  convince  us  that  the  few  tumor  cells  found  in  a 
mixed  graft  after  five  days'  growth,  similar  to  that  illustrated  in 
Fig.   I,  are  the  last  remnants  of  a  focus  of  a  rapidly  growing 


Fig.  I. 


tumor,  and   that  they   will   disappear,   as  the  whole   focn^  has 
disappeared. 

In  a  graft  of  four  days'  growth  we  find  as  a  rule  besides  the 
splenic  tissue  small  tumor  foci,  either  surrounded  by  the  mesen- 
chyme of  the  adult  spleen,  or  intimately  intergrown  with  the 
splenic  tissue.  Such  a  focus  is  seen  in  Fig.  2.  All  the  small  dark 
spots  are  tumor  cells,  and.  what  is  of  great  interest,  a  great  num- 
ber of  them  are  found  in  vacuoles  surrounded  by  a  syncytium  of 
mesenchymal  cells.  Numerous  encircled  tumor  cells  are  found  to 
be  in  a  slate  of  disintegration.  A  whole  series  of  changes,  from 
a  healthy-appearing  tumor  cell  to  a  small  block  of  structureless 
protein,  can  be  easily  traced.  The  study  of  similar  preparations. 
luuidreds  of  them,  suggests  that  the  tumor  cells  encircled  bv  a 
wreath  of  mescnch\-mal  cells,  are  ^radualh-  li>sins?  their  structure 
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— tlicir  cellular  siruciurc  first,  their  chcmiciil  siruciurc  finally — 
ami  that  ihcy  completely  disappear  as  such.  The  tumor  cell  is 
transformed  into  a  block  of  structureless  protein;  and  the  latter 
gradually  undcrK«>es  further  chanj^cs  which  result  in  the  complete 
splitting  of  the  protein.  'rhi>  imtcess  of  di};esii<in  of  ium»>r  cells 
is  accomplished  within  closed  vacuoles  surrounded  by  mesen- 
chvmal  cells. 
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A  further  study  of  such  j^rafts  will  show  that  the  mesen- 
chymal cells  of  the  adult  spleen  have  the  power  <>f  indosinj^  and 
isolating  living  tumor  cells,  and  not  only  injured  cells  which 
might  have  been  killed  or.  at  least,  the  vitality  of  which  might 
have  been  lowere<l,  either  by  mechanical  manipulation  during 
grafting,  or  by  the  action  of  certain  proteolytic  enzymes  known 
to  be  present  in  the  splenic  tissue.  In  (»lher  words,  the  tumor 
cells  are  attacked  not  Inrcauseof  the  inertnessof  thtir  iiictalM)lism, 
but  lK*causc  of  a  s|>ccial  positive  trojjism  <if  the  adult  splenic 
mesenchymal  cells  toward  these  particular  tumor  cells.  A 
cl-cr  -ttwlv  of  preparations  similar  to  that  illustrated  in  I'ig.  2 
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shows  that  tumor  cells  which  ha\e  undergone  the  greatest  changes 
are  invariably  found  in  the  periphery  of  the  focus,  and  that  be- 
sides an  intermediate  zone,  in  which  numerous  tumor  cells  are 
found  in  vacuoles  with  less  pronounced  changes,  there  is  in  the 
center  of  the  focus  a  region  (R  )  in  which  the  tumor  still  exhibits 
its  normal  healthy  texture  and  in  which  tumor  cells  continue  to 
proliferate.  And  what  is  even  uKire  remarkable,  proliferating 
tumor  cells  are  also  found  in  vacuoles  surrounded  by  mesen- 
chymal splenic  cells.  Living  prohf crating  cells,  therefore,  and 
not  merely  injured  ones,  are  surrounded  Ijy  mesenchymal 
cells,  or  living  tumor  cells  already  in  a  vacuole  may  still  pro- 
liferate for  a  certain  length  of  time.  The  other  tumor  cells,  some 
of  them  in  the  form  of  structureless  protein,  others  showing  un- 
mistakable signs  of  degeneration,  might  therefore  also  have  been 
surrounded  while  still  alive  and  healthy. 

In  still  earlier  stages  of  three  days'  growth  or  a  little  over, 
the  tumor  foci  are  seen  to  be  of  a  more  considerable  size  with 
many  more  healthy  cells,  and  with  many  more  mitoses.  At  the 
periphery  of  such  a  focus,  however,  there  alreadv  exists  a  zone, 
though  a  narrow  one,  in  which  the  digestion  of  tumor  cells  is 
already  taking  place.  Here  tumor  cells  are  cut  off  by  the  mesen- 
chymal cells,  surrounded  and  submitted  to  intracellular  digestion 
— intracellular,  because  the  vacuoles  in  which  the  tumor  cells 
undergo  the  process  of  digestion  are  surrounded  by  an  uninter- 
rupted capsule  of  mesenchymal  cells.  The  ingestion  followed 
by  the  digestion  of  the  tumor  cells  taking  place  at  a  higher  rate 
in  comparison  with  their  proliferation,  fewer  and  fewer  healthy 
cells  will  remain  in  the  tumor  focus,  until  the  whole  graft  will 
contain  but  a  few  of  them,  and  finally  none. 

The  process  of  digestion  of  the  tumor  cells  is  illustrated  in 
Fig.  3.  A  tumor  cell  in  mitotic  division  within  a  vacuole  (A)  is 
seen,  as  well  as  a  number  of  other  tumor  cells  undergoing  gradual 
changes  which  result  in  the  final  disappearance  of  the  cells.  The 
tumor  cell  (B)  has  its  cytoplasm  vacuolized  in  a  verv  character- 
istic way.  The  cell  (C)  is  indented  at  its  peripherv.  therebv  illus- 
trating how  the  vacuoles  are  opening  and  their  contents  are 
washed  out,  dissolved,  and  mixed  with  the  contents  of  the  vacuole. 
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Cell  />  is  very  much  shrunken,  with  a  hanlly  rcc(>j(nizahlc  struc- 
ture of  its  nucleus.  E  is  just  a  small  lilock  of  structureless 
protein,  the  only  remainder  of  the  previously  livinj;  tumor  cell. 

If  there  still  remains  any  dnuht  as  to  the  dij^'cstive  activity  of 
the  adult  mesenchymal  cell  l>ein}4  the  deleterious  factor  of  jLjrowth 
inhihition.  or  rather  of  destruction  of  an  actively  and  rajjidly 
growing  tumor  in  a  mixed  graft  of  tumor  and  adult  spleen,  two 
other  arguments  may  add  evidence  to  this  c« intention,     drafts  of 
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Fig.  3. 

tumor  mixed  with  splenic  tissue  of  chicks  ready  to  hatch,  in  which 
all  the  cellular  elements  including  the  small  lymphocytes  arc  al- 
ready difTerentiated.  grow  just  as  well  as  when  grafted  in  a  mix- 
lure  with  spleen  of  earlier  embryos  or  with  any  other  tissue. 

On  the  other  hand,  in  grafts  of  tumor  and  adult  spleen  not 
mixed  together,  hut  grafted  in  the  allantois  side  by  side,  a  de- 
structive zone  will  develop  (»nly  at  that  part  of  the  circumference 
of  the  tunior  which  is  adjacent  to  the  splenic  tissue,  and  at  the 
time  when  Ixjth  tissues  come  to  touch  each  other. 

From  all  the  evidence  brought  forward,  it  is  obvittns  that  the 
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determining  factor  of  the  check  of  tumor  growth  in  the  mixed 
graft  of  tumor  and  adult  spleen  is  the  intraprotoplasmic  digestive 
power  of  th.e  mesenchymal  cell,  and  certainly  not  an  injurious 
effect  of  any  other  kind  of  cells  which  might  be  present  in  the 
grafted  splenic  tissue :  nor  is  this  check  eff'ected  by  a  general  re- 
sistance of  the  eml)ryo  which  might  have  been  produced  l)y  the 
introduction  of  any  other  kind  of  cellular  elements.  The  biolog- 
ical process  by  which  the  adult  mesenchymal  cell  ingests  and  de- 
stroys a  tumor  cell  is  easily  traced  and  studied  in  the  various 
stages  of  growth  of  the  mixed  grafts. 

Discussioti: 

Dr.  Wood:  The  phenomena  descrihed  by  Professor  Danchakoff  are  most 
interesting,  and  iUustrate  some  of  the  pureK'  biological  phases  of  tumor  in- 
vestigation which  lead  us  to  a  proper  understanding  of  the  lives  of  cells, 
even  though  they  do  not  promise  practical  approach  to  the  cure  of  cancer. 
The  various  implications  and  limitations  of  this  work  are  worthy  of  full  dis- 
cussion, and  I  should  like  to  call  attention  to  a  number  of  points  : 

In  the  first  place,  the  work  has  been  done  with  one  mouse  tumor  only,  the 
Ehrlich  mouse  sarcoma  ;  hence  other  types  of  tumors  must  be  tested  before 
generalizations  can  be  safeh-  made. 

The  assumption  that  the  "  determining  factor  in  checking  growth  is  the 
intraprotoplasmic  digestive  power  of  the  mesenchymal  cell''  should  receive 
careful  consideration.  This  means  that  ferments  destroy  living  cells.  The 
general  belief  has  been  heretofore  that  the  living  cell,  for  example,  that  of  the 
gastro-intestinal  tract,  resisted  very  successfully  the  attack  of  powerful  fer- 
ments and  succumbed  only  after  its  vitality  had  been  seriously  impaired. 
Rous'  demonstration  that  living  tumor  cells  resist  tryptic  digestion  so  that 
they  can  be  freed  from  their  stroma  by  submitting  them  to  the  action  of  a 
suitable  digestive  mixture  is  also  of  interest  in  this  connection.  Opie's 
demonstration  that  splenic  tissue  of  the  hen  has  practically  no  proteolytic 
power  in  neutral  solution  also  throws  douljt  on  the  assumption  that  the  phe- 
nomena described  are  digestive.  To  validate  a  new  and  far-reaching  opinion 
on  the  morphology  of  the  moderate  number  of  tumor  grafts  studied  leaves 
a  large  burden  of  proof  to  be  assumed  by  the  proponent. 

The  unquestioned  checking  of  the  tumor,  as  shown  by  tliis  experiment, 
means,  until  it  is  explained  otherwise,  only  that  the  Ehrlich  mouse  sarcoma 
will  not  grow  in  adult  chicken  spleen,  which,  as  Professor  Danchakoff  says, 
has  long  been  known.  When  the  Ehrlich  sarcoma  is  transplanted  to  the  spleen 
of  a  three  or  four  months  chick,  no  phagocytosis  occurs.  The  cells  rapidly 
perish  and  are  absorbed  at  such  a  rate  that  no  visible  tissue  reaction  follows. 
On  the  other  hand,  may  the  killing  of  the  tumor  cells  not  be  due  to  causes 
other  tlian  ferment  action?  An  e<iually  justifiable  assumption  would  be  that 
the  rapidly  growing  tumor  cells  are  destroyed  not  by   ferments  l)ut  by  l)eing 
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excluded  from  partici|>alion  in  the  general  food  supply  by  the  surrounding 
syncytial  mass  of  mesenchymal  cells.  The  s|)lcnic  cell  beiuR  on  the  outside 
would  have  first  choice  of  all  fiMxi.  an<l  the  tumor  cell  would  llnis  l>v  deprived 
»'•  •  nutrition.    The  presence  of  mitotic  figures  in  tin-  cnnuifrtl  tumor 

ci  .scstive  of  an  agonal  effort  of  the  cell  to  increase  its  ahsorjitivc  sur- 

face by  division.  Such  division  figures  arc  seen  in  s|K)ntancousIy  receding 
tumors.  Their  presence  does  not  guarantee  the  health  of  the  cell,  nor  does 
their  absence  its  inability  to  grow  further.  This  starvation  hypothesis  is 
strengthened  by  the  fact  that  if  the  tumor  and  splenic  grafts  touch  only  at 
the  |>eriphery.  the  action  in  the  tumor  cells  is  extremely  local,  being  limited 
to  the  |K>int  of  contact.  an«l  the  remainder  of  the  tumor  grows  as  if  there 
were  no  spleen  present.  Ferment  action  might  Ik-  expected  to  be  effective  at 
a  distance  a  few  microns  from  the  cell,  but  instead  it  is  only  tlie  engulfed 
tumor  cell  which  is  affected.  In  this  connection  the  i)hagocytosis  by  leucocytes 
of  living  cells  which  can  be  observed  in  vitro  in  blood  drawn  from  a  person 
suffering  from  malaria  is  instructive.  The  pigment  in  the  engulfed  parasite 
may  remain  in  active  motion  for  some  hours,  but  the  cell  membrane  remains 
sharply  defmed  against  the  somato|)lasm  of  the  leucocyte.  Some  time  after 
the  pigment  activity  has  ceased  tlie  membrane  fades  and  the  cell  undergoes 
digestion.  Certainly  the  leucocyte  possesses  ferments.  I)ut  there  is  no  proof 
that  they  act  before  the  death  of  the  engulfed  cell.  It  would  seem  more  con- 
servative, therefore,  for  Professor  DanchakofT  to  show  that  the  tumor  cells 
are  not  killed  by  other  means  before  postulating  a  death  due  to  ferment 
activity. 

It  might  also  be  wise  l>efore  assuming  the  destruction  of  all  tlie  tumor 
cells  to  transplant  into  mice  some  of  the  doulilc  grafts  at  a  period  when  it 
might  l)e  de<luced  from  morphology  alone  that  all  the  tumor  cells  had  disap- 
peared. The  allantois  is  not  an  optimum  soil  for  tlic  growth  of  mouse  tumor, 
as  Stevenson  showed,  even  when  spleen  is  not  present,  an<l  the  biological 
variability  of  transplanted  tumors  is  very  great  as  all  who  have  worked  with 
them  know. 

The  observations  made  by  others  on  tumors  either  spontaneously  reced- 
ing or  being  absorl>ed  after  radium  treatment  point  strongly  to  the  fact  that 
connective  tissue  cells  are  actively  phagocytic  only  of  dead  tumor  cells. 

The  inhibition  of  tumor  growth  by  adult  spleen,  as  observetl  by  Professor 
Danchakoff,  explains  one  phase  of  the  phenomena  of  resistrnce  to  tumor 
growth  Init  does  not  confirm  the  hypothesis  advanced  by  Dr.  Murphy  of  the 
Rockefeller  Institute,  but  recently  shown  to  l)c  generally  untenal)le.  Dr. 
Murphy's  theory  was  that  the  lymphocytes  inhibited  the  growth  of  the  tumor. 
In  his  opinion,  this  action  was  general ;  that  is.  the  animal's  own  lymphocytes 
might  offer  res'  the  tumor;  but  as  was  shown  by  Apolant  and  by 

Woglom.  it  is  n  to  produce  tumor  immunity  with  an  animal's  own 

tissues,  and  Dr.  Murphy  himself  has  lately  called  attention  to  the  difficulty 
of  explaining  how  tumors  proliferate  so  freely  in  the  lymph-nodes  if  the 
lymphocytes  carry  an  antagonistic  material. 

Dk,  Danchakoff:  I  think  it  is  very  easy  to  replant  these  grafts  of  tumor 
and  spleen  grown  on  chick  back  into  mice.    I  would  like  to  add  that  the  di- 
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gestive  power  of  the  mesenchyme,  though  restricted  to  the  particular  medium, 
and  especially  to  certain  kinds  of  tumor,  has  been  so  clearly  illustrated  in 
other  cases  that  it  might  have  a  more  general  meaning.  If  all  the  facts  relat- 
ing to  the  digestive  capacity  of  tissues  in  general  were  brought  together  we 
might  appreciate  w^ith  a  better  understanding  the  general  resistance  of  the 
organism  against  the  proliferation  of  a  foreign  tissue  in  it. 


DIFFUSE  CARCIXO:^IA  OF  STOAIACH 

L.    C.    KNOX,    M.D. 

A  young  woman,  aged  twenty-three  years,  was  admitted  to 
the  service  of  Dr.  L.  F.  Frissell  at  St.  Luke's  Hospital,  on  March 
22,  191 9.  Four  months  previous  to  admission  she  had  first  suf- 
fered from  indigestion,  which  began  about  thirty  minutes  after 
the  ingestion  of  food  and  lasted  for  one  to  two  hours.  The  symp- 
toms were  eructation  of  gas  and  distension  of  the  stomach. 
There  was  also  a  moderate  amount  of  pain  which  was  increased 
by  the  taking  of  food ;  this  was  localized  over  the  stomach  region 
and  did  not  radiate  to  the  lower  portions  of  the  body.  Latterly, 
she  had  vomited  a  few  times,  but  had  never  noticed  any  blood  in 
the  vomitus.  She  had  been  constipated  and  had  lost  her  appetite, 
and  thought  she  had  lost  a  good  deal  of  weight.  There  were  also 
general  symptoms  of  nervousness,  headache,  insomnia,  cardiac 
palpitation,  dyspnea,  and  fatigue  on  exertion. 

Her  previous  history  was  unimportant ;  she  had  always  been 
well  up  to  the  onset  of  the  j^resent  illness. 

Examination  of  the  patient  showed  a  very  poorly  nourished 
white  woman  with  marked  loss  of  weight.  The  skin  was  not 
jaundiced.  There  was  a  mass  in  the  epigastrium,  extending  to 
the  left  and  palpable  about  5  cm.  below  the  costal  margin,  with  a 
very  distinct  lower  edge:  the  mass  moved  with  respiration. 

The  temperature  was  99°  F. ;  the  pulse  80-130. 

The  laboratory  reports  showed  that  the  hemoglobin  was  66 
per  cent.;  the  red  cells  numbered  3,700,000;  the  white  cells. 
6,000;  the  polynuclears  were  70  per  cent.,  the  lymphocvtes  24. 
and  the  eosinophiles  6.    The  Wassermann  reaction  was  negative. 
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Examination  of  the  urine  showed  acetone,  diacetic  acid,  and  in- 
dican.     Tlie  bI«MKl  prcsMire  was:  systohc  i-'o;  diastolic  7^. 

In  the  fasting  state  the  stomach  was  found  to  contain  35  c.c. ; 
the  thiid  contained  no  acid,  either  free  or  combined:  blood  was 
present.  After  a  test  meal.  50  c.c.  were  obtained:  this  also  was 
wholly  free  from  acid,  and  contained  much  blood. 

Kxaminailon  «if  a  stool  showed  the  presence  of  trypsin,  but 
no  blood. 

A'-ray  e.xamination  of  ihe  stomach  on  March  _'6.  1919.  showed 
that  an  opacpie  meal  passed  immediately  out  of  the  stomach.  An- 
other examination  on  .\pril  3.  showed  that:  "the  meal  passed 
very  rapidly  through  the  stomach,  leaving  just  a  faint  outline  of 
the  stomach  wall,  especially  at  the  pyloric  region.  There  was 
distinct  delay  in  the  esophagus,  showing  moderate  dilatation. 
The  duodenum  was  well  filled,  and  the  meal  scattered  rapidly 
through  the  small  intestine.  The  findings  were  typical  of  si)e- 
cific  infiltration  of  the  stomach  wall." 

Three  do^es  of  neosaUarsan  were  jL,Mven  ai  this  time,  but  witii- 
out  relief. 

On  April  23.  an  exploratory  lajmrotomy  was  done  by  Dr.  F. 
S.  Mathews,  and  there  was  found  to  be  a  very  contracted  tubular 
stomach  adherent  to  the  under  surface  of  the  liver  by  fresh  ad- 
hesions. The  duodenum,  the  ])ylorus.  and  one  inch  of  the  distal 
end  of  the  stomach  were  normal,  b'roni  this  point,  which  was 
marked  by  a  hard  indurated  border,  the  stomach  walls  were 
greatly  thickened  and  the  st(jmach  was  contracted.  The  walls 
were  very  hard,  suggesting  carcinoma.  .\  few  hard  nodules  were 
fcnind  in  the  omental  fat.  and  were  sent  to  the  laboratory  for  ex- 
amination: microscopic.il  rx.imin.itiou  of  [hv^c  showed  the  pres- 
ence of  carcinoma. 

Despite  the  i)erformance  of  a  jejunosioiny.  the  patient  rapidly 
grew  more  emaciated,  suffered  .severe  ])ain  in  the  epigastrium. 
ami  clied  two  weeks  after  the  operation  and  six  weeks  after  ad- 
mission to  the  hospital. 

The  autopsy  showed  nothing  of  importance  except  in  con- 
nection with  the  stomach.  The  gastrohepatic  f»mentum  and  peri- 
ga.«itric  fat  showed  extensive  infiltration  with  the  neoplasm.     The 
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growth  began  at  the  cardia  and  extended  under  the  lesser  curva- 
ture, stopping  abruptly  about  3  cm.  above  the  pyloric  opening. 
The  lesser  curvature  was  \ery  much  thickened  ;  the  omentum  was 
firmly  fixed  to  the  greater  curvature,  and  only  a  small  portion  of 
the  fundus  remained  free  of  the  growth.  The  stomach  was  much 
contracted,  measuring  about  10  cm.  in  diameter  (Fig.  i  ).  The 
liver  was  small  and  its  surface  smooth  except  for  such  portions 
as  were  nrioinallv  adherent  to  the  stomach. 


Fig.  I.     Tliickened  walls  and  contracted  lumen  with  no  ulcer  or  mass. 


Microscoi)ical  examination  slmwed  that  the  mucous  mem- 
brane of  the  stomach  was  smooth  and  veU'ety.  without  any  notice- 
able ulceration ;  the  walls  were  very  much  thickened,  and  very 
hard  and  fibrous.  Microscopically  the  mucous  membrane  was 
still  fairly  well  jjreserved  over  nuicli  df  the  stomach,  though  in  a 
few  areas  there  had  been  either  post-mortem  degeneration  or  loss 
of  substance  during  life.  The  site  of  the  cancer  was  chiefly  in 
the  submucosa  (Fig.  2).  although  all  the  muscularis  was  thor- 
oughly infiltrated  with  tumor  cells  (  h'ig.  3).  The  perigastric  fat 
was  also  diffuseK'  iii\ol\-ed. 


un 
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The  case  is  interesting  not  so  nuich  l)ccause  of  tlic  rarity  as 
because  of  the  early  occurrence  of  tlie  disease. 

l^rge  series  of  cases  sliow  that  only  about  o.  i  to  o.j  per  cent. 
of  gastric  carcinoniata  occur  umler  tlie  age  of  20,  and  that  even 
up  to  the  third  decade  they  arc  very  infrc(|ucnt. 


Fig.  2.  Section  of  mucosa  :iii(l  Milnmuosa  showing  the  latter  tliflfuscly 
infiltrated  with  carcinoma  cells,  while  the  former  remains  relatively  normal. 
Hijrh  jKiwer. 

I)e  la  Camp  («|u<>ied  hy  Kecnc  ).  siaio  liiai  in  9.<;o^>  instances 
of  malignant  gastric  tumors,  there  were  19  under  19  years  of  age. 

Smithies  and  Ochsner  mention  only  one  under  19  years  among 
gastric  carcinoniata,  and  only  9  occurring  before  the  age  of  30. 
Even  among  the  malignant  growths  of  childlu)od  and  early  adult 
life,  the  stomach  is  one  of  the  less  fre^iuent  sites.    W'arthin's  sta- 
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tistics  showed  only  two  before  the  thirtieth  year  among  195  ma- 
lignant tumors.     His  youngest  case  was  14  years  of  age. 

JMerkel.  however,  shows  that  they  have  probably  been  seen 
earlier,  reporting  one  in  an  infant  of  5  weeks  and  two  at  13 
years.  According  to  Williams  the  youngest  authenticated  case 
of  a  gastric  carcinoma  is  that  of  Moore.    It  occurred  at  13  vears. 


« 


/»* 


Fig.  3.     Portion  of  muscular  coat  of  stomach  showing  diffuse  invasion  with 

carcinoma  cells. 


In  any  case  such  a  tumor  is  certainly  rare  at  the  age  of 
twenty-three,  and  the  diagnosis  of  it  is  correspondingly  difficult. 

The  diagnosis  lay  between  syphilis,  linitis  plastica,  and  car- 
cinoma of  the  stomach.  There  was  no  history  of  syphilis,  and 
no  W'assermann  reaction  was  given ;  this  while  not  absolutelv  ex- 
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cliuling  syphilis  rendered  it  doulntul.  The  diajjiKwis  between 
linitis  plnstica  and  scirrlnnis  carcin«)ma  «»f  the  stomach  is  very 
difticuh  clinically.  In  both,  the  siomacli  is  rigid,  tlie  food  passes 
rapidly.  bl«>od  is  fretjUently  present,  and  hydrochloric  acid  is  ab- 
sent: Kictic  acid  is  often  present.  Rapid  emaciation  and  vomit- 
ing iKTcnr  in  both  conditions.  Age  has  often  been  considered  as 
a  differential  point,  bnt  fails  in  this  instance. 

Ascites  occurs  in  linitis  and  also  in  polyserositis,  which  may 
occasionally  by  a  great  thickening  of  the  surface  of  the  stomach 
give  rise  to  synipt<ims  closely  resembling  those  <»f  linitis  and  of 
carcinoma. 

In  general,  linitis  is  a  much  rarer  disease  than  scirrhous  car- 
cinoma. Where  the  disease  is  very  chronic,  lasting  fmni  ten  to 
fifteen  years,  the  history  differentiates :  but  in  the  rapidly  pro- 
gressing cases  the  diagnosis  has  usually  been  made,  as  it  was  in 
this  case,  by  microscopical  examination  of  material  obtained  by 
exploratory  laparotomy. 
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Discussion: 

Dr.  Mangfs:  1  have  a  case  at  Mount  Sinai  Mospital,  a  young  man  of  .7 
years  of  age,  with  carcinoma  of  the  stomach.  The  only  other  case  of  ma- 
KKnant  disease  of  the  stomach  at  an  early  age  that  I  can  recall  was  a  sarcoma 
«f  the  stomach,  in  which  bleeding  was  rather  a  prominent  feature.    Dr.  Knox 
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made  a  reference  to  the  differential  diagnosis  of  syphilis  of  the  stomach.  I 
am  glad  that  that  diagnosis  was  wrong,  because  it  strikes  me  that  it  is  now 
extremely  fashionable  to  make  the  diagnosis  of  syphilis  of  the  stomach  ;  and 
in  spite  of  the  recent  article  from  the  Mayo  Clinic,  I  think  that  you  will  find 
that,  even  if  the  patient  has  a  positive  Wassermann  reaction,  it  does  not  mean 
syphilis  of  the  stomach. 


PRIMARY  INTESTINAL  TUBERCULOSIS 

MAX  PALINSKY,   M.D. 

{From  the  Pathological  Laboratories  of  Bellevue  and  Allied  Hospitals; 
Director,  Dr.  Douglas  Synniiers) 

There  seems  to  be  an  opinion  cm'rent  among  certain  surgeons 
that  primary  or  so-called  surgical  tuberculosis  of  the  intestine  is 
not  an  uncommon  occurrence,  and.  based  on  this  opinion,  many 
surgeons  have  actually  carried  out  extensive  resections. 

Anatomically,  there  are  two  well-recognized  varieties  of  in- 
testinal tuberculosis.  One  of  them  invites  surgical  interference. 
This  lesion  is  characterized  by  the  presence  of  a  chronic  product- 
ive inflammation  of  the  c?ecal  region  and  even  of  the  greater  por- 
tion of  the  ileum.  It  eventuates  in  massive  thickening  of  the  in- 
testinal wall  and  in  obstruction  or  even  occlusion  of  the  lumen. 
The  second  variety  consists  in  solitary  or  multiple,  discrete  or 
fused  tuberculous  ulcers  corresponding,  as  a  rule,  to  the  dis- 
tribution of  the  lymphoid  tissues  of  the  gut. 

Our  attention  at  Bellevue  Hospital  was  recently  focused  on 
the  subject  as  a  result  of  the  removal  at  operation  of  the  terminal 
25  cm.  of  the  ileum,  the  c?ecum,  appendix  and  lower  fourth  of 
the  ascending  colon.  Anatomically,  a  massive  ulcerative  lesicni 
was  found,  the  naked  eye  appearance  of  which  suggested  the 
diagnosis  of  tuberculosis.  Microscopic  examination,  however, 
showed  the  presence  of  an  adeno-carcinoma. 

In  order  to  determine  the  incidence  and  distribution  of  tuber- 
culous lesions  of  the  intestine,  with  particular  reference  to  the 
advisability  of  surgical  interference.  I  undertc^ok  a  systematic 
examination  of  6.000  consecutive  autopsy  protocols  on  file  in  the 
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|)athological  lalK>ratorics  at  Hellevuc  Hospital.  No  example  of 
chronic  hy|)crplastic  tiihcrculous  enteritis  was  encountered  in  the 
autopsy  cases.  Since  the  estahlislnnent  <>f  the  laboratory  t'-mr- 
lecn  years  ajjo.  however,  six  examples  of  so-called  surj^ical  tul)er- 
culosis  of  the  intestine  have  been  encountered  among  approxi- 
mately 33.000  specimens  received  fr«>m  the  various  operating 
rooms  in  the  hospital.  Of  the  six.  three  represented  examples  of 
chPMiic  hyiH.'rplaslic  tuberculosis  of  the  ilco-c:ecal  region. 

Of  6.000  consecutive  autopsies  performed  at  Bellevue  Hos- 
pital l)et\veen  1904  and  1919.  J85  cases  showed  tuberculous  in- 
volvement t>f  some  portion  of  the  intestinal  tract.  The  percentage 
of  individuals  dying  of  chronic  pulmonary  tuberculosis  with  con- 
comitant involvement  of  the  intestine  has  been  variously  esti- 
mated, by  some  as  high  as  80  ])er  cent.  .\t  liellevuc  Hospital.  46 
per  cent,  of  such  patients  showed  tuberculous  lesions  of  the  gut. 
We  are  not  so  much  interested  in  this  aspect  of  the  ])roblem, 
however,  as  in  its  converse — namely,  the  percentage  of  individ- 
uals with  intestinal  tuberculosis  who  show  tuberculous  involve- 
ment of  the  lungs  or  other  organs.  Of  the  285  cases  just  re- 
ferred to.  only  five,  or  1.73  per  cent.,  failed  to  reveal  pulmonary 
tuberculosis.  Of  these  fi\e.  two.  however,  showed  tuberculosis 
of  some  other  part  of  the  body;  one  tul>erculous  peritonitis  and 
the  other  tuberculous  mesenteric  lymph  nodes,  thus  leaving  only 
three  ca.ses  in  which  the  intestine  was  alone  involved  (  i  per 
cent.).  Of  the  285  cases,  the  distribution  of  the  tuberculous 
lesions  was  as  follows : 

Small  intestine  180  cases  or  63  per  cent. 

Large  intestine 116  cases  or  41  per  cent. 

Ileum   62  cases  or  21  |)er  cent. 

Caecum  26  cases  or    9.1  per  cent. 

.Appendix    7  cases  or     2.8  per  cent. 

Duodenum  and  rectum i  case 

each  or     0.3  per  cent. 

all  of  them  Ijeing  oi  the  ulcerative  variety. 
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CONCLUSIONS 

First,  that  primary  intestinal  tuberculosis  is  an  exceedingly 
rare  condition  and  that  before  such  a  diagnosis  be  made,  the 
lungs  should  be  thoroughly  investigated  by  every  means  avail- 
able ;  secondly,  in  37  per  cent,  of  all  cases  of  intestinal  tubercu- 
losis, more  than  one  part  of  the  gut  is  involved.  Not  infre- 
quently the  ulcerative  lesions  occupy  both  colon  and  small  intes- 
tine, so  that  the  operative  removal  of  any  portion  of  the  gut  for 
tuberculosis  should  l)e  approached  with  the  greatest  caution. 

Discussion: 

Dr.  Moschcowitz  :  May  I  ask  whether  you  investigated  the  incidence  of 
tuberculosis  of  the  mesenteric  lymph  nodes? 

Dr.  P.\linsky:  All  cases  that  showed  any  tuberculosis  of  the  intestine 
without  involvement  of  the  lungs  were  put  down.  We  took  6,000  autopsy 
records  and  looked  for  tuberculous  involvement  of  the  intestine  and  worked 
back  from  that  to  find  how  many  cases  showed  involvement  of  the  lungs  or 
mesenteric  nodes.  There  was  only  one  case  in  which  the  mesenteric  nodes 
were  involved  without  any  lung  involvement. 


A  CASE  OF  THYMOMA 

p.    KLINGENSTEIN,    M.D. 

The  case  of  primary  tumor  of  the  thymus  which  I  have  the 
opportunity  of  presenting  to-night  is  of  unusual  interest  both 
because  of  the  rarity  of  the  conditi<m  and  of  tlie  oppc^rtunity  af- 
forded for  a  discussion  of  this  type  of  neoplasm. 

E.  F.,  aged  20,  entered  Mount  Sinai  Hospital  in  July  of  this 
year  on  the  service  of  Dr.  Lilienthal,  to  whom  I  am  indebted  for 
placing  these  records  at  my  (lis])osal.  His  chief  ci>m])laints  were 
pain  in,  and  swelling  of  the  whole  left  upper  extremity  for  one 
week.  His  family  and  past  history  were  irrelevant.  The  posi- 
tive findings  on  admission  were  a  mild  grade  of  aniemia.  and  the 
local  condition,  which  consisted  of  a  brawny  edema  of  the  whole 
left  upper  extremity  including  the  neck  on  the  *^ame  side.  There 
were  some  moderately  enlarged  cervical,  axillary,  and  supracla- 
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vicular  Iym|)h  mules.  In  a{l«liii<>n  the  brachial  vein  was  tlironi- 
bosetl  am!  easily  palpable.  A'-ray  examination  sbuwed  an  inlil- 
tration  oi  the  rij^'ht  Inn.u  at  tie  extreme  base.  The  patient  re- 
mained in  the  hospital  ten  days  and  left  j^reatly  impn»ved.  Both 
the  edema  and  adenopathy  had  largely  snbsided.  .\t  that  time  a 
tentative  diaj^nosis  of  mediastinal  tnnior  was  made. 

Alvnit  one  week  later  the  patient  was  readmitted  to  \hv  hos- 
pital mH)n  the  medical  service  of  Dr.  Oppenheimcr :  complaining 
of  a  mass  of  the  rijiht  chest  wall,  swellinjjs  of  the  jaw.  and  of 
several  nodnlar  swellinjjs  upon  the  head.  Physical  examination 
then  revealed  an  an.emic  youn*,'  man  with  dyspnea  and  orthopnea. 
There  were  in  the  .scalp  abont  half  a  dozen  irrei;ular  fixed  nodnlar 
swellings  varying  in  size  from  a  pea  to  a  walnut.  The  ri.uht 
lower  portion  of  the  chest  wall  showed  the  presence  of  numerous 
firm  tender  swellings  attached  to  the  ribs.  I'.xamination  <»f  the 
chest  showed  a  wide  area  of  jjaramanubrial  dulness.  with  flat- 
ness and  diminished  breath  st)unds  over  bi»th  lower  lobes  poste- 
riorly. A'-ray  exatnination  showed  a  dense  shadow  on  both 
sides  of  the  mid-line  anteriorly  and  in  addition  fluid  at  both 
ba.ses.  The  Was.sermann  reaction  was  negative.  Blood  count 
showed  only  a  secondary  an.Tmia.  A'-ray  examination  of  long 
l)ones  and  skull  showed  no  involvement.  During  his  stay  in  the 
hospital  the  patient  develoj^ed  more  nodules  and  succumbed  about 
three  weeks  after  his  second  admission.  The  clinincal  diagnosis 
was  a  mediastinal  neoplasm.  .\t  the  autopsy  the  findings  were 
briefly  as  follows : 

Sulicutaneous  masses  were  palpable  in  the  scalp,  over  the  fore- 
head and  chest  wall.  .\  large  well-defined  tumor  mass  occupy- 
ing the  entire  uj)per  portion  of  the  anterior  mediastinutn  was  seen 
Ijetween  the  jKJSterior  surface  of  the  sternum  and  pericardium, 
filling  in  the  region  normally  occupied  by  fat  and  the  retnains  of 
thymic  tissue.  It  was  roughly  triangidar  in  shape  with  the  base 
resting  uj^m  the  great  vessels  and  pericardium.  The  '.\]K'\  ex- 
tended upwards  into  the  tissues  of  the  neck.  Its  greatest  length 
was  15  cm.,  the  greatest  breadth  and  thickness  8  and  5  cm.,  rc- 
si)€Ctively.  Its  relations  to  the  neighboring  organs  were  as  fol- 
lows: Anteriorly  it  was  easily  separated  from  the  posterior  sur- 
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face  of  the  sternum,  being  enveloped  by  reflections  of  the  peri- 
cardium and  pleurae  as  is  the  normal  thymus.  On  both  sides  it 
was  practically  free,  its  base  resting  upon  the  pericardium.  Pos- 
teriorly it  was  intimately  connected  with  the  structures  of  the 
posterior  mediastinum,  especially  the  great  vessels  and  the  lower 
portion  of  the  trachea  which  it  narrowed  considerably;  also  with 
the  hilums  of  both  lungs,  along  which  the  tumor  seemed  to  grow 
infiltrating  along  the  bronchi  of  the  left  lung  and  into  the  paren- 
ch}'ma  of  the  right  as  though  growing  by  lymphatic  extension. 
The  tracheo-bronchial  lymph  nodes  as  well  as  those  deep  in  the 
hilus  of  the  lungs  were  small,  well  encapsulated,  and  appeared 
free  of  tumor  tissue.  The  tumor  was  dense  in  consistency.  The 
cut  surface  was  not  absolutely  homogeneous  but  consisted  of 
some  coarse  strands  of  fibrous  tissue  between  the  more  uniformly 
gray  appearing  cellular  substance.  The  other  organs  of  the  body 
were  uninvolved. 

Microscopically  the  great  mass  of  tumor  tissue  consisted  of 
cells  resembling  those  found  in  the  thymus,  in  that  it  was  com- 
prised of  small  round  cells  of  uniform  size  and  possessed  of  large 
deeply  staining  nuclei  lying  in  the  meshes  of  a  fine  reticulum. 
There  were  some  small  capillaries  present.  A  very  thorough 
search  failed  to  reveal  any  Hassal  corpuscles. 

To  state  definitely  that  a  tumor  originates  in  the  thymus  one 
should  inquire  first  as  to  its  position,  second,  its  form,  third, 
its  relationship  to  the  histological  elements  normally  found,  and 
finally  its  structure.  \\'hile  the  position  of  the  mass  is  useful,  as 
in  this  case,  in  determining  its  origin,  it  must  be  remembered  that 
this  type  of  tumor  not  only  invades  the  anterior  mediastinum, 
but  may  involve  adjacent  structures.  Still  less  can  we  rely  on 
the  form  of  the  growth  except  in  those  cases  in  which  the  tumor 
actually  corresponds  to  the  anatomical  limits  of  the  thymus,  as 
in  our  case,  or  in  which  the  gland  is  the  seat  of  a  hyperplasia  or  a 
pseudoleukc-emia.  Many  have  held  that  to  find  remnants  of 
thymic  tissue  in  the  tumor  is  sufficient  to  establish  its  origin. 
This  has  been  disproved  by  Friedleben  who  has  shown  that  Has- 
sal's  corpuscles  diminish  rapidly  after  the  first  year  of  life,  and 
that  a  neoplasm  may  invade  thymus  rests  and  in  this  way  lead  to 
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false  inferences.  In  tins  case  tlu*  dilTcrential  diajjnosis,  so  to 
s|>eak.lies  l>ct\veen  a  lyniplmsarcotna  of  tht-  thymus,  or  thyinoma, 
and  a  lymphosarcoma  ori;;inaiinj^  in  the  lymph  nodes  of  the  mc(H- 
astinum.  In  favor  of  the  former  is  first  the  shape  and  position 
of  the  mass,  and  secondly  the  fact  that  the  lymph  nodes  encoun- 
tered are  small  and  encapsulated.  Then  again  the  lymphosar- 
comas of  the  mediastinum  are  usually  more  nodular;  and  finally 
the  cells  seen  in  this  tumor  are  not  like  those  of  ordinary  lympho- 
sarcomata.  but  appear  more  like  normal  cells  seen  in  tlu-  thymus 
or  lymph  nfxles. 

Before  discussinj^  primary  thymus  tumors  it  is  important  to 
consider  the  developmental  history  and  histojijenesis  of  the  j^dand. 
The  thymus  is  (levelo])ed  from  the  epithelium  of  the  third  and 
fourth  pharyntjeal  pouches  as  a  paired  anlai^^e.  This  first  becomes 
a  thick  \valle<l  branched  cylindrical  tube  much  like  a  tubo-alveolar 
gland.  The  lumen  disappears  with  the  subse(pient  formation  of 
the  thymus  cord.  This  thickens  at  tlie  caudal  end  forming  the 
body  of  the  thymus.  The  entire  aniage  migrates  caudally.  the 
body  more  than  the  cephalic  i)ortion.  The  two  separate  aniagen 
fuse  and  are  separated  by  a  thin  fibrous  septum.  The  epithelial 
masses  become  invaded  by  growing  lymi)hocytic  tissue  and  blood 
vessels.  The  structure  of  the  thynnis  is  briefly  as  follows:  The 
gland  is  dividc<l  into  lobes  and  lobules  by  fibrous  septa  :  the  lobules 
are  differentiated  into  a  cortical  and  medullary  zone,  the  cortical 
.substance  appearing  like  dense  lymphoid  tissue.  The  closely 
packed  lymphocytes  lie  within  a  supporting  reticulum,  the  latter 
consisting  of  stellate  anastamosing  cells.  The  medulla  is  made 
up  for  the  most  part  of  a  sui)i)orting  framework  with  masses  of 
concentrically  displaced  flattened  cells,  the  corpuscles  of  Hassal. 
As  to  the  histogenesis  of  these  cells  there  is  little  (|uestion  that  .the 
reticular  cells  and  those  of  Hassal's  corpuscles  are  of  epithelial 
origin.  In  regard  to  the  thymus  cells  there  are  twf»  views — the 
one  supiK)rted  by  Maximow  and  Hammar.  that  these  cells  are  im- 
migrated thynnis  lym|)hocytes  and  derived  from  the  mesodcnn. 
the  other  held  by  St<)ehr  that  they  arc  simply  modified  epithelial 
elements.     Recently  DanchakofT  has  presented  more  convincing 
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evidence  that  the  mother  cell  of  the  thymus  cell  is  a  true  lymphoid 
hemocytoblast. 

One  can  readily  understand  that  the  classification  of  primary 
solid  tumors  of  the  thymus  depends  upon  whether  we  hold  them 
to  be  derived  from  mesodermal  or  entodermal  elements ;  and 
with  this  uncertainty  still  confronting  us  along  with  the  rarity  of 
the  condition,  it  is  little  wonder  this  class  of  tumor  has  been  clas- 
sified with  the  nondescript  title  "thymoma." 

Von  Schridde  writing  in  Aschofif's  text-book  does  not  make 
the  deciding  step  necessary  for  a  classification  but  calls  them  all 
malignant  tumors:  "  Bosartige  Geschwiilste."  The  name  "thy- 
moma "  as  introduced  by  the  French  authors  is  again  a  collective 
term  including  all  malignant  growths  of  the  thymus.  If  the 
gland  is  an  organ  composed  of  lymphocytes  and  epithelial  cells 
it  naturally  follows  that  it  can  be  the  seat  of  sarcoma  or  of  car- 
cinoma. 

More  recently  Dr.  Ewing  in  his  work  on  neoplastic  diseases 
has  classified  tumors  of  the  thymus  as  (T)  lymphosarcomata,  or 
thymomas,  thereby  limiting  the  scope  of  this  term  as  tumors 
arising  from  round,  polyhedral,  or  giant  cells  and  (2)  carcino- 
mata  arising  from  the  reticulum.  The  same  author  holds  that 
the  round  cell  tumors  of  the  thymus  differ  from  those  of  the 
lymph  nodes  and  suggests  that  the  reticulum  cells  mav  be  the 
chief  source  of  the  neoplasm. 

Primar}-  tumors  of  the  th}"mus  are  comparativeh"  rare.  Ru- 
baschow  reviewing  the  literature  in  191 1  was  able  to  collect  69 
cases  up  to  that  time;  of  these  15  were  doubtful  leaving  only  54 
authentic  cases.  Of  this  number  52  proved  to  be  sarcomata  with 
19  uncertain  as  to  the  point  of  origin.  Of  the  33  remaining  cases 
lymphosarcoma  was  present  in  19,  other  forms  of  sarcoma  in  11. 
The  age  incidence  of  these  33  cases  was  as  follows :  Up  to  (25 
years,  eighteen ;  between  25  and  40  years,  eight ;  more  than  40 
years,  seven.  Carcinoma  of  the  thymus  is  much  more  rare.  This 
whole  group  of  tumors  is  rapidly  malignant,  metastasizing  along 
the  lymphatic  channels  and  usually  involving  distant  organs.  In 
1908  Mandlebaum  and  (\dler  reviewing  the  literature  of  myas- 
thenia  gravis    found   this   interesting  condition    associated    with 
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thymic  minor  in  no  less  than  eleven  cases.     There  was  ii«>  evi- 
dence of  myasthenia  in  this  case. 

Our  interpretation  of  this  case  is  that  it  represents  a  primary 
lymphosarcoma  of  the  thynnis. 


A  CASK  Ol'  THYMOMA 

JAMES   EWINT..   M.I). 

The  case  I  have  to  jjrcscni  1  call  thymoma  for  want  of  a 
better  term,  rather  than  from  any  positive  conclusion  that  it  be- 
longs in  this  category.  The  sjjccimen  comes  from  a  man  ihirty- 
nine  years  of  age.  who  l)egan  to  sulTer  a  little  over  llirec  years 
before  his  death  from  swelling  of  the  cervical  lymph  nodes,  which 
was  the  only  symptom  that  attracted  attention.  lie  had  suffered 
from  these  swollen  nodes  for  about  a  year  l)efore  any  attention 
was  drawn  to  his  chest.  Then  it  was  thought  he  had  a  mediastinal 
tumor.  He  was  treated  by  various  internal  methods  for  another 
year,  when  he  reached  New  York,  and  here  the  presence  of  a 
mediastinal  tumor  was  demonstrated.  He  arrived  at  the  Memo- 
rial Hospital  about  three  months  before  his  death.  At  that  time 
he  showed  traces  of  the  original  enlargements  of  the  cervical 
lymph  no<les.  These  were  reduced  by  radium  and  .r-ray  treat- 
ment, but  the  thymic  tumor  persisted.  It  was  somewhat  reduced 
in  size,  according  to  the  .v-ray  plates,  during  his  stay  in  the  hos- 
pital, but  did  not  disap|)ear.  At  the  beginning  of  his  stay  in  the 
hospital  abdominal  palpation  indicated  that  he  had  some  swell- 
ing in  the  alnlrMninal  region,  and  these  abdominal  signs  increased 
rapidly,  srj  that  after  a  time  it  was  possible  to  demonstrate  that 
the  i>elvis  was  filled  with  a  tumor.  This  continued  to  grow .  and 
all  during  this  i)eriod  he  suffered  from  i)rogressive  anemia.  He 
had  no  s|)ecific  signs  of  myasthenia  gravis.  He  died  with  symp- 
toms of  asphyxia  and  with  a  cachexia  which  went  with  the  pro- 
jffcssivc  anemia.  A  iK)int  that  should  be  emphasized  is  that  for 
at  least  two  years  he  was  regarded  as  a  case  of  Hodgkin's  disease. 

\»  rnito|)sy  (juite  a  remarkable  condition  was  present.     The 
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lymph  nodes  of  the  neck  were  not  palpable.  They  were  repre- 
sented by  small,  pea-sized  nodules,  more  or  less  sclerotic.  In  the 
region  of  the  thymus  was  a  solid,  rather  soft,  very  opaque,  light 
yellow,  but  not  distinctly  lemon  colored,  tumor  mass  measuring 
6X8X5  cm.,  capping  the  pericardium,  composed  of  very  numer- 
ous, more  or  less  discrete  nodules,  surrounding  a  considerable 
portion  of  the  trachea  and  the  great  vessels.  The  mucous  mem- 
brane over  several  inches  of  the  trachea  and  bronchi  showed  sub- 
mucous infiltration.  The  main  mass  appeared  in  the  abdomen 
and  presented  almost  a  continuous  growth  from  the  bottom  of 
the  pelvis,  surrounding  the  rectum,  running  up  in  a  continuous 
mass  along  the  great  vessels,  adherent  to  the  spinal  column,  sur- 
rounding the  kidneys,  but  limited  by  the  renal  capsule,  surround- 
ing the  pancreas,  which  ran  through  the  tumor  without  any  signs 
of  compression,  and  running  up  into  the  nodes  at  the  celiac  axis. 
It  is  difficult  if  not  impossible  to  determine  the  origin  of  this 
tumor.  From  the  clinical  standpoint  the  evidence  is  strongly  in 
favor  of  a  primary  mediastinal  tumor,  because  during  the  ob- 
servation of  the  patient  before  he  reached  New  York,  attention 
had  been  specifically  drawn  to  the  presence  of  a  mediastinal 
tumor,  and  this  was  f|uite  easily  demonstrable  by  the  .r-ray  plate. 
It  was  only  within  the  last  three  months  of  his  life  that  the  pelvic 
and  abdominal  tumors  could  be  recognized.  A  careful  anatom- 
ical study  of  the  mediastinal  growth  gives  only  suggestive,  hut 
not  positive,  evidence  that  we  have  a  primary  thymic  tumor.  The 
next  piece  of  evidence  might  come  from  the  histological  struc- 
ture, but  the  tumor  does  not  show  the  characteristic  structure 
presented  by  some  thymic  tumors.  That  structure  shows  lympho- 
cytes in  a  peculiar  stroma  in  which  giant  reticulum  cells  are  very 
prominent.  The  structure  of  this  tumor  presented  a  rather  dif- 
fuse growth  of  cells  larger  than  lymphocytes,  with  large  nuclei, 
and  with  a  strong  tendency  to  fasten  themselves  to  the  strands  of 
connective  tissue  making  up  the  stroma.  I  am  convinced  that 
we  are  not  dealing  with  a  simple  lymphosarcoma,  either  Ivmpho- 
cytoma  or  reticulum  cell  sarcoma,  but  I  am  not  able  to  assert  that 
the  tumor  arises  from  the  thymus.  I  think  tliat  the  clinical  evi- 
dence and  the  anatomy  of  the  disease  favor  the  diagnosis  of  a 
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tumor  of  the  thymus.     Tlie  structure  (It)es  dilTcr  ti'im  that  •>(  a 
simple  lymphosarcoma 

One  has  to  recoj^mzc  ilucc  hi>t<'l<t}4ioal  structures  in  thymic 
tumors.  Oue  has  heeu  calleil  hy  the  hrench  ohservers  "thymic 
carciiUMua."  It  is  made  up  of  polyhedral  cells,  often  alvclar  in 
arraujjemcut.  and  without  any  doubt  derived  from  the  epithelial 
reticulum  cells  of  the  jjland.  There  is  another  tumor  made  uj)  of 
lymph(»cytes  derived  fr(»m  the  lymphocytes  of  the  thynnis.  and 
projjerly  rejjarded  as  the  thymic  form  of  lymphocytoma.  IIktc 
is  a  third  group,  conccrninji  the  nature  of  which  I  am  not  pre- 
pared to  make  any  dogmatic  statciuents.  It  is  a  very  cellular  and 
malignant  tuiuor  composed  of  cells  that  are  rounded,  irregular. 
larger  than  lymphocytes,  with  large  hyperchromaiic  nuclei  show- 
ing a  tendency  to  attach  themselves  to  the  stroma  with  a  certain 
polarity.  That  structure  does  not  belong  to  lymphosarcoma.  I 
am  inclined  to  think  that  we  have  here  to  deal  witii  a  tumor  de- 
rived from  the  reticulum  cells  of  the  thynuis.  but  more  anaplastic 
than  the  ordinary  carcinomas  <)f  the  thynuis.  and  hence  growing 
more  (lifTusely.  If  this  conclusion  is  correct,  then  there  arc  two 
types  of  turnors  derived  from  the  stroma  cells,  which  are  epi- 
thelial in  origin,  and  one  derived  from  the  lymi)hocytcs.  These 
very  cellular  thymic  tuiuors  have  been  described  in  the  literature, 
and  they  have  regularly  disseiuinaied  widely  and  produced  bulky 
growths. 

Discussion: 

Dr.  Larkin:  This  is  a  (lifficiilt  subject  to  discuss  because  of  tbc  rarity  of 
the  condition.  In  my  collection  I  only  have  one  specimen  of  a  tumor  of  the 
thymus  gland.  That  tumor  has  preserved  the  arcliitccture  of  the  thymus 
gland  itself,  though  the  gland  is  enormously  increased  in  size.  It  is  composed 
of  a  number  of  different  tissues,  which  makes  one  conclude,  when  the  whole 
is  studied  in  serial  section,  that  although  it  is  a  tumor  of  the  thymus  gland, 
it  does  not  l>elong  to  the  gland  itself.  In  the  first  place,  there  is  a  large 
amount  of  connective  tissue  interlaced  with  fatty  tissue,  striated  and  smooth 
muscle  arc  present,  and  there  are  large  masses  of  cartilage  and  masses  of 
blood,  so  that  one  would  conclude  that  the  tumor  liclongcd  to  the  dermoid 
type.  On  serial  section  one  cannot  fmd  a  vestige  of  normal  thymic  tissue. 
The  individual  from  whom  the  tumor  was  removed  came  into  the  hospital 
tufTering  from  pressure,  asphyxia,  and  increasing  edema,  and  with  these  symp- 
toms she  died.     The  tumor  was  an  accidental  Hnding.     The  tumor  presented 
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by  Dr.  Ewing  brought  a  question  to  my  mind.  Were  the  long  bones  in  this 
case  examined?  It  is  difficult,  looking  at  the  tumor  as  it  is  presented,  to  place 
it  as  a  primary  thymic  tumor.  The  histological  picture  is  difficult  to  interpret, 
and  the  extent  of  the  metastatic  deposit  is  so  vast  that  I  know  Dr.  Ewing 
himself  has  not  made  a  definite  diagnosis  of  a  primary  thymic  tumor. 

Dr.  Baehr  :  The  specimen  presented  by  Dr.  Klingenstein  represents  the 
first  example  of  thymoma  seen  in  almost  four  thousand  autopsies  at  Mount 
Sinai  Hospital.  Microscopically,  the  tumor  belongs  undoubtedly  to  the  group 
of  lymphosarcoma  or  lymphoblastoma ;  the  cells  are  much  smaller  than  those 
seen  in  the  ordinary  lymphosarcoma,  being  more  nearly  the  size  of  normal 
lymphocytes.  However  the  tumor  shows  numerous  mitotic  figures,  and  there 
is  no  doubt  of  its  malignancy.  One  interesting  feature  of  the  pathological 
condition  is  its  method  of  invasion  along  lymphatic  channels.  It  invaded  the 
lung  in  the  peribronchial  tissue,  but  in  addition  worked  through  into  the 
mucous  membrane  of  the  bronchi  and  extensively  infiltrated  the  mucous  mem- 
brane of  the  larger  bronchi  and  of  the  trachea.  Undoubtedly  the  narrowing 
of  their  lumen  which  it  produced  was  responsible  in  great  part  for  the  marked 
dyspnoea  and  orthopnoea. 

Dr.  Moschcowitz  :  I  am  rather  surprised  to  learn  that  thymomata  are 
rather  rare  findings,  especially  in  view  of  the  fact  that  I  have  seen  at  autopsy 
at  least  half  a  dozen  primary  lymphosarcomata  of  the  mediastinum.  I  would 
like  to  ask  Dr.  Ewing  whether  he  believes  that  these  tumors  are  of  thymic 
origin.  Certainly  they  have  all  the  morphological  characteristics  of  those  that 
have  been  presented  this  evening,  except  that  the  characteristic  thymic  shape 
is  absent.  They  infiltrate  the  lungs  at  the  root  along  the  course  of  the  larger 
bronchi,  and  do  not  as  a  rule  give  rise  to  many  metastases.  Mediastinal 
tumors  are  certainly  common  cases  in  the  wards  of  a  hospital,  and  while  a 
few  are  primary  carcinoma  of  the  bronchi,  by  far  the  greater  majority  are 
lymphosarcomata. 

I  would  also  like  to  ask  Dr.  Ewing  whether  he  does  not  believe  it  possible 
that  the  growth  in  his  case  had  multiple  origins.  Kaufmann  describes  a  form 
of  diffuse  lymphosarcoma  of  the  glands  of  the  entire  body,  and  it  seems  to 
me  possible  that  Dr.  Ewing's  case  is  of  this  type. 

Dr.  Ewing  :  Dr.  Klingenstein's  case  under  the  microscope  impresses  me 
as  a  straightforward  lymphocytoma.  I  agree  with  all  that  has  been  said  about 
the  origin  in  my  case.  Frankly,  I  think  it  ought  not  to  be  classed  definitely  as 
a  thymoma.  Dr.  Larkin  suggested  possible  origin  from  the  adrenals.  I  do 
not  think  that  either  the  structure  of  the  tumor,  or  the  anatomy,  bears  this 
out.  He  also  suggested  the  possibility  of  bone  origin.  The  bones  were  not 
affected,  as  .r-ray  examination  showed  no  change  in  them.  Our  chairman 
suggests  very  astutely  a  multiple  origin.  \'ery  probably  that  would  be  the  best 
place  to  put  my  tumor,  as  arising  in  the  lymph  structures  of  the  thorax  and 
abdomen,  if  it  were  not  for  the  clinical  history,  which  we  cannot  afford  to 
ignore,  that  this  man  suffered  for  a  year  or  two  from  thoracic  and  cervical 
symptoms,  which  I  think  indicates  that  the  disease  developed  in  the  abdomen 
later.  This  is  in  accord  with  some  of  the  symptoms  which  we  know  to  ac- 
company thymoma.     They  extend  widely  in  various  directions,  up  into  the 
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neck,  for  instance.  In  many  rcsi)ects  tlu*  tumor  lias  features  which  rc<iuirc 
us  to  cut  it  out  from  the  ortlinary  category  of  lymphosarcoma.  It  seems 
highly  desirahle  to  subdivide  the  Rroup  of  lymphosarcoma  as  far  as  possible. 
Fre<juently  one  can  accomj)lish  that  subdivision  with  much  greater  certainty 
than   I  havi-  l>tcii  ablt-  to  do  here. 


AN    LMMAl.   r\M.   (  )1     I  )|  A  IM  IR  ACM  ATir   11I-R\IA 

A  CASK  OF  ACUTIC  PAXCRKATITIS.  DUI*:  TO 
CALCriA'S  I\  AMPri.LA  Ol-  N'ATI'.R 

II.    F.    roIII.MAN.    M.I). 
(/•>(>Mi   ihf  Pathological  Laboratory,  Li'uox  Hill  Hospital) 

The  si)ecimens  presented  are  <»f  interest  not  merely  as  patho- 
logical curiosities,  but  because  they  represent  morbid  conditions 
which  were  associated  with  unusual  clinical  symptoms,  or  with 
an  absence  of  symptoms  covering  a  long  period  of  time. 

The  first  specimen  is  from  a  case  of  diaphragmatic  hernia 
occurring  in  a  man  sixty-three  years  of  age,  who  was  admitted  to 
the  hospital  with  a  diagnosis  of  subacute  intestinal  obstruction  of 
the  transverse  colon.  During  his  life.  ])revious  to  his  last  illness, 
he  had  suffered  from  no  symptoms,  and  had  never  had  the  serv- 
ices of  a  physician.  .\t  oi>eration  the  cause  of  the  obstructifm 
was  discovered  in  a  dense  mass  of  adhesions  which  bound  the 
colon  to  a  hernial  ring  in  the  diaphragm.  The  patient  survived 
the  operation  about  twenty-four  hours,  dying  of  shock. 

At  autopsy,  a  hernial  ring  S  cm.  in  diameter  was  found  in  the 
muscular  iK)rlion  of  the  right  leaflet  of  the  diai)hragm.  anterior 
to  the  opening  for  the  vena  cava.  Through  this  opening  a  sur- 
prisingly large  i)ortion  of  the  abdominal  viscera  had  forced  its 
way  into  the  chest  cavity.  Occupying  the  anterior  portion  of  the 
cavity.  an<l  reaching  to  the  level  of  the  second  rib  was  a  loop  of 
colon,  25  cm.  in  length.  On  freeing  the  cavity  of  the  loop  of  gut, 
the  heart  was  found  to  be  extremely  misjjlaced  to  the  left,  the 
n\yex  touching  the  left  chest  wall  in  the  mid-axillary  line.  Closely 
pressed  against  the  vertebral  column  were  the  lower  and  middle 
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lobes  of  the  right  lung,  Ijoth  completely  atelectatic  and  sinking  in 
water.  Directly  anterior  to  the  lung  and  to  the  right,  the  distal 
two  thirds  of  the  stomach  and  a  part  of  the  first  portion  of  the 
duodenum  presented,  the  constriction  of  the  hernial  ring  causing 
it  to  assume  the  hour-glass  form.  By  far  the  most  interesting- 
change  occurred  in  the  li\er  (  Fig.  i ).    Roughly,  about  two  thirds 


Fig.  I.     Liver  showing  cirrhotic  changes. 


of  the  right  lube  had  been  forced  into  the  thorax  Ijetween  the 
stomach  and  the  ascending  limlj  of  the  colon  in  such  a  fashion 
that  the  gall-bladder  which  was  within  the  chest  faced  directly 
cephalad  for  its  entire  length.  The  remaining  lobes  of  the  organ 
were  united  by  flat,  drawn-out  pedicles  of  liver  tissue.  That  por- 
tion of  the  organ  within  the  thorax.  ])resented  an  extensive  hob- 
nailed cirrhosis,  induced,  in  all  proljabiliiy.  by  the  chronic  conges- 
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lion  brought  alxnit  by  the  hernial  ring.  The  remaining  portions 
of  the  liver  showed  no  marked  pailKtlogjcal  changes. 

The  secontl  specimen  is  from  a  patient  aged  forty-live,  wlio 
was  admitted  to  the  hospital  six  months  bef«»re  her  death,  with  the 
typical  history  and  symptoms  of  gall  stones.  She  was  t)i)erated 
ujxm  shortly  after  admission  to  the  hospital,  a  cholecystectomy 
l>eing  performed.  At  the  oi)cration  the  cystic  and  c<immon  ducts 
were  found  to  be  patent.  She  developed  a  post-operative  biliary 
fistula  which  refused  to  close  except  f<»r  short  jjcriods  of  from 
twenty-four  to  seventy-two  hours.  When  the  listula  closed  the 
patient  complaine<l  of  abdominal  cramps  and  became  jaundiced. 
Having  refused  a  second  operation  she  was  discharged  from  the 
service  after  two  months'  stay.  Twenty-four  hours  before  her 
death  she  was  re-a<lmitted  with  a  history  of  unusually  severe 
cramps  accompanied  by  a  sudden  deep  jaundice  and  marked  col- 
lapse. These  symptoms  followed  the  closure  of  the  fistula  which 
occurred  ninety-six  hours  before  she  came  to  the  hospital,  ilcr 
moribuiul  conditi<)n  prohibited  surgical  interference.  .\l  the 
autopsy,  the  typical  i)icture  of  an  acute  pancreatitis  was  found. 
with  cigarette-ash  like  fiecks  over  the  omental  fat.  free  fiuid  of 
hemorrhagic  character  in  the  peritoneal  cavity,  and  an  hemor- 
rhagic infiltration  of  the  jjancreas.  Ujjon  opening  the  duodenum 
a  biliary  calculus  measuring  1.5  cm.  in  its  longest  diameter  was 
found  in  the  ampulla  of  \'ater.  and  both  biliary  and  pancreatic 
ducts  proximal  to  th.e  calculus  were  dilated. 

The  etiological  significance  of  a  calculus  in  this  locality  has 
often  been  commented  u])on.  and  it  is  given  a  prominent  place  in 
the  surgical  presentation  of  acute  and  chronic  pancreatitis. 
Nevertheless,  the  discovery  of  the  calculus  is  ai)parently  rare  in 
the  exf>erience  of  the  surgeon,  and  its  presentation  at  the  time  of 
autopsy  is  even  less  often  oljserved. 

Discussion  : 

Db.  Mos<  HCOWIT7  :  Thi«>  seems  to  mc  another  instance  of  the  romarkalile 
power  of  the  human  lK»dy  to  accommodate  itself  to  maldcvelopmcnts.  The 
cirrhosti  of  the  liver  is  es|>ecially  interesting,  particularly  in  regard  to  the 
pathoKcnetis. 

DiL   Larkin  :   I   am  interested   in  the   portion  of  the   liver   found   in   the 
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chest,  the  so-called  hob-nailed  iiart  of  the  liver,  which  is  bound  to  the  other 
portions  by  rather  thin  bands  which  are  evidently'  fibrous  connective  tissue, 
the  vascular  supply  being  still  preserved.  It  is  evidently  a  sequestrated  part 
of  the  liver,  which  is  still  the  greater  functioning  part  of  the  organ.  The 
thoracic  portion,  which  has  been  rather  reduplicated  and  pressed  upon  itself, 
has  undergone  the  changes  which  are  due  to  pressure ;  reversion  to  the 
ordinary  fetal  type  has  been  more  prominently-  represented  in  the  so-called 
hob-nailed  portion.  It  shows  wonderful  adaptation,  and  that  nature  is  often 
very  kind  to  us  in  the  unusual  mechanical  displacements  to  which  congenital 
conditions  may  lead.  Congenital  diaphragmatic  hernias  in  which  the  ab- 
dominal viscera  are  displaced  through  different  parts  of  the  thorax  are  not  so 
unusual.  Those  of  us  who  have  the  opportunity  of  doing  autopsies  on  fetuses 
often  see  them.  The  age  of  the  individual  and  the  wonderful  accommodation 
he  has  shown  are  rather  remarkable. 

Dr.  Moschcowitz  :  Last  year  I  saw  a  case  which  was  diagnosed  as  con- 
genital diaphragmatic  hernia.  A'-ray  showed  that  the  stomach  was  entirely 
inside  of  his  chest.  The  hernia  caused  no  discomfort,  and  the  patient  came  to 
the  hospital  for  another  condition  entirely. 


AN  UNUSUAL  CASE  OF  SARCOAIA  OF  THE  STOAL\CH 

GUSTAV   A.    PAGEXSTECHER.    M.D. 
(From  the  Pathological  Laboratory  of  the  Lenox  Hill  Hospital) 

Malignant  connective  tissue  tumors  of  the  stomach  are  not 
of  fref|uent  occurrence  as  compared  with  the  high  degree  of  fre- 
quency with  which  mahgnant  e])ith.ehal  tunmrs  df  this  viscus  are 
encountered.  As  is  well  known  they  present  usually  more  or  less 
well  defined,  lobulated  growths,  situated  generally  on  the  an- 
terior wall  of  the  stomach,  and  fre(|uently,  though  not  invarial)l>', 
give  rise  to  hut  few  of  the  usual  s}m])toms  of  a  gastric  neoplasm, 
chiefly  because  they  but  seldom  obstruct  the  orifices  of  the  organ. 

The  specimen  presented  here  was  remo\-ed  postmortem  from 
a  female  fort}"-three  years  old  whose  complaint  upon  admission 
to  the  hospital  was  weakness,  pain  in  her  abdomen  and  a  mass  in 
the  left  hy])ochon(lrium  which  had  grown  rapidly  for  one  month. 
Physical  examination  showed  a  large  mass,  the  general  charac- 
teristics of  whicli  are  shown  in  the  specimen,  (iastric  analysis 
showed  no  free  acid  and  a  low  total  of  8  without  occult  blood. 
An  exploratory  la])ari»tomy  showed  what   was  thought  t*^  be  a 
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rclro|)critoncaI  mass  vvhicli  was  im>i)cral)k'.  Dt-aili  occurred 
twelve  (lays  after  tjperalion.  The  autopsy  showed  as  a  chief 
pathological  condition  a  larj^'e.  more  «>r  less  glohular.  lunior  whose 
weight  was  eleven  ixnuuls.  This  tumor  arose  on  the  anterior  wall 
of  the  stomach,  the  viscus  having  assumed  the  vertical  position. 
In  its  growth  the  tumor  had  invaded  and  pushed  itself  hctween 
the  two  folds  of  the  mesocolon  transversely  so  that  at  operation 
it  api^eared  as  a  retroperitoneal  mass.  Section  through  the  stom- 
ach slunved  a  large  circinate  ulcer  without  raised  edges  except  for 


Fig.  I.     Myosarcoma  of  stomach. 

about  one  third  of  its  circumference.  This  ulcer,  situated  3.5 
cm.  from  the  pylorus.  measure<l  7.5  cm.  in  its  greatest  diameter. 
There  was  no  obstruction  to  either  of  the  orifices  of  the  stomach. 
Gross  metastasis  was  not  demonstrable,  as  is  the  case  in  (k)  per 
cent,  of  these  cases  according  to  the  investigations  of  Clendenning. 
Histological  e.xaniination  showed  the  tumor  to  Ik-  composed 
of  small  spindle  cells  supported  by  delicate  strands  (jf  connective 
tissue  (  Fij;.  i  ).  In  some  areas  the  ne<»plastic  cells  are  arranged 
in  spoke- fashion  about  very  thin-walled  blood  vessels,  suggestive 
of  a  ])erithelial  sarcoma.  Mitotic  figures  are  not  in  evidence. 
There  are  numerous  blood  vessel  tumor  emboli  and  the  growth 
i>.  inv.'idiiiL'  the  surrounding  tissues. 
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Discussion: 

Dr.  Ewixc.  :  I  think  the  diagnosis  in  this  case  can  be  accepted  as  a  myo- 
sarcoma, because  the  cells  are  spindle,  large  and  small,  with  a  very  rich  ad- 
mixture of  giant  cells.  The  picture  is  rather  characteristic  of  the  m\'ogenic 
sarcomas.  I  believe  that  this  conclusion  would  be  borne  out  by  employing  the 
stains  used  to  demonstrate  the  character  of  the  cells  of  a  mj-ogenic  sarcoma. 
Eosin  would  probably  show  that  the  cells  are  distinctly  eosinophilic,  and  Van 
Gieson's  stain  would  show  a  certain  specificity  of  the  cytoplasm  of  the  cells. 
The  gross  anatomy  is  also  satisfactory  for  this  diagnosis. 

Dr.  Larkix  :  I  rather  agree  with  the  hast}'  microscopical  diagnosis  which 
has  been  made  on  this  specimen,  though  at  first  from  a  rather  cursory  ex- 
amination I  was  rather  doubtful  because  of  the  tremendously  large  size  of 
the  tumor  which  is  supposedly  arising  from  the  stomach  wall.  Now  I  am 
just  about  as  much  convinced  as  Dr.  Ewing.  But  I  would  like  to  see  a  de- 
tailed study  of  the  histology  using  different  stains  to  establish  the  histological 
diagnosis  of  this  tumor  distinctly.  Myogenic  sarcomas  are  tumors  of  the 
stomach  arising  from  the  muscle.  As  far  as  I  remember,  this  one  is  of  un- 
usually large  size,  and  I  think  a  more  detailed  stud\'  will  have  to  be  made  to 
establish  its  direct  pathological  connection  with  the  diagnosis  which  has  been 
offered  here  to-night  as  a  primary  tumor  of  the  stomach. 

Dr.  Pagenstecher  :  The  clinical  picture  was  rather  clouded  bj'  the  fact 
that  this  enormous  tumor  had  grown  in  such  a  short  time.  It  was  only 
noticed  about  a  month  previous  to  admission,  and  a  month  and  a  half  later 
the  patient  died.  It  grew  very  rapidly  and  gave  no  signs  of  pathological  in- 
volvement. Pathologicalh',  I  think  the  tumor  is  a  sarcoma  arising  in  the  mus- 
cular wall  of  the  stomach,  but  the  clinical  picture  is  ver}-  confusing. 


THREE   UNUSUAL   COXXECTIVE    TISSUE    TUMORS 
OF  THE  BREAST 

ELISE    l'eSPERANCE.    M.D. 

The  comparative  rarity  of  malignant  connective  tissue  tumors 
of  the  breast,  their  pecuhar  histology,  their  bizarre  gross  ap- 
pearance and  doubtful  histogenesis  seems  to  justify  the  presenta- 
tion here  to-night  of  the  following  three  cases. 

Case  I.  The  first  case  was  on  the  service  of  Dr.  Hartwell  of 
Bellevue  Hospital  and  the  clinical  history  is  as  follows : 

The  patient,  39  years  old.  first  noticed  some  small  lumps  in 
right  breast  about  four  years  ago.  They  slowly  increased  in  size 
and  became  fairly  noticeable  about  one  year  ago.     Since  then  the 
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tumor  increased  to  alwun  ten  limes  the  ()ri{^inal  size.  Three 
weeks  previous  to  admissitMi  in  hospital  the  patient  sntTered  ex- 
cruciating pain  in  breast  and  axilla  and  discoinfnrt  from  rapidly 
increasing  size  of  tumor  (  l-ig.  i  ). 

(iross  examination  reveals  a  large  oval  tumor  of  the  right 
breast.  l«)l)ulated  and  cystic  in  contour,  measuring  30  inches  in 


KiG.  I.    Showing  enormous  size  of  tumor  in  Case  i. 


circumference.  12  inches  in  transverse  diameter,  nwl  15  inches  in 
long  diameter.  The  skin  is  not  ulcerated  or  adherent  .ind  excei>t 
for  a  cyanotic  discoloration  over  the  large  nodules  does  not  ap- 
pear involved.  The  nipple  is  not  retracted  hut  shows  a  raised 
edematous  area  surrounding  it.  There  is  no  lymphatic  in- 
volvement. 

The  left  breast  shows  chronic  cysiic  ma^tiii-«.  hut  no  neoplasm. 

On   cross   sfttion   tlu-   lumor   re\eals    I'lrin   translucent   areas 
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with  many  small  cysts  filled  with  gelatinous  material  and  a  large 
well-circumscribed  hemorrhagic  and  necrotic  portion,  which  ap- 
pears surrounded  by  a  definite  firm  wall  suggesting  a  hemor- 
rhage into  a  large  cyst. 

Microscopical  section  shows  a  cellular  large  spindle  cell  sar- 
coma with  edema  and  hemorrhage.  The  remaining  areas  of 
breast  tissue  are  transformed  into  acellular  hyaline  tissue  with  a 
few  isolated  alveoli  and  ducts.  These  are  associated  with  many 
large  dilated  blood  vessels  and  multiple  hemorrhages. 

Case  II.  This  case  occurred  at  the  Memorial  Hospital  on  the 
service  of  Dr.  Strobell. 

The  patient.  43  years  old,  noticed  a  small  tumor  in  the  left 
breast  nine  minthe  ago,  which  grew  rapidly.  The  family  his- 
tory was  negative. 

Gross  examination  reveals  several  large  and  small  indurated 
and  irregular  masses,  in  the  lower  half  of  right  breast  and  soft 
swelling  in  right  supra-clavicular  region.  The  breast  and  tumor 
measure  21X18  cm.  deep.  There  is  a  f ungating  mass  with  cen- 
tral excavations  protruding  from  an  opening  in  the  skin  7  cm.  in 
diameter  just  below  the  nipple.  This  opening  leads  into  a  large 
cavity  discharging  necrotic  and  putrefying  tumor  tissue.  On 
cross  section  there  is  found  a  well-circumscribed,  encapsulated, 
soft,  translucent  tumor,  centrally  excavated.  18  cm.  in  diam- 
eter. An  additional  tumor  of  characteristic  papillary  fibro-adeno- 
matous  type  lies  just  beneath  the  main  tumor.  This  measures  6 
cm.  The  small  remaining  portion  of  the  breast  shows  diffuse 
fibrosis. 

Microscopical  examination  shows  the  main  tumor  is  a  cellular 
edematous  spindle  cell  sarcoma  arising  from  fibro-adenoma  of 
intra-canalicular  type.  The  smaller  outlying  tumor  is  an  intra- 
canalicular  and  papillary  fibroma.  The  remaining  breast  tissue 
shows  fibrosis. 

Case  III.  The  patient,  aged  54  years,  noticed  a  small  luiu]) 
in  breast  twenty-five  years  ago,  which  did  not  increase  in  size 
until  about  two  years  ago. 

Gross  examination  shows  nodular,  irregular,  circumscribed 
tumor  mass  involving  the  greater  part  of  the  right  breast.    There 
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is  skin  involvenieni  and  no  cnlarj^cmeni  of  rcjiional  lymi)li  nodes. 
On  cross  section  one  finds  firm  dense  nodules  in  wliorl  arrange- 
ment iHTCupying  tlic  greater  pari  of  tlie  tumor,  with  a  few  small 
hemorrhagic  areas,  in  the  lower  outer  iK)riion  of  the  breast  there 
is  a  well-circumscrihed  hemorrhage  i  X  i  inch  wiih  well-(lefine(l 
wall. 

Micrt'scopicalK  tlie  main  mass  nt  ihc  uiiiiMr  i(ui>isi>  nt  >niall 
spinille  cells  arranged  in  whorls  and  interlaced  hands,  tyi)ical  of  a 
fibro-sarcoma.  The  remaining  breast  tissue  at  the  margin  of  the 
tumor  shows  extreme  fibrosis  with  hyaline  degeneration  which 
surrounds  the  ducts  and  atrophied  alveoli. 

In  a  study  of  these  cases  several  facts  demand  particular  at- 
tention:  I'irst.  the  relatively  long  (|uiescence  of  small  nodules  in 
the  breast.  (Gross  reports  a  case  in  which  a  nodule  remained  of 
the  same  size  for  36  years  and  at  the  age  of  63  began  rapidly  to 
grow,  doubling  its  size  in  one  year.  Robin  reiM)rted  a  similar 
case.)  Second,  the  sudden  and  extremely  rapid  growth  at  a  later 
period.  The  age  incidence  of  spindle  cell  sarcomas  varies,  usu- 
ally, from  39  to  49  years.  The  increase  in  size  is  not  only  more 
rapid  than  in  other  tumors,  but  varies  widely  and  is  usually  in- 
fluenced by  their  structure,  the  presence  or  absence  of  cysts  or 
associated  hemorrhage.  This  is  well  shown  in  the  first  case  re- 
ported where  the  enornK)Us  size  was  in  great  part  due  to  the  large 
hemorrhages  into  cysts.  Third,  ulceration  of  the  overlying  tissues 
is  rather  common,  occurring  in  about  18  per  cent,  of  the  rci)orted 
cases.  Ulceration  occurred  in  the  second  case  reported  here  and 
showed  the  characteristic  type  of  deep  (ungating  ulcers.  The 
histogenesis  is  the  ixtint  of  especial  interest  in  these  neoplasms 
and  oj^ens  a  wide  field  for  speculation.  Undoubtedly  in  the  ma- 
jority of  ca.ses  a  previous  intra-canalicular  fibroma  i)n)ves  the 
starting  point  of  these  neoplasms,  as  is  well  shown  in  the  second 
case  from  the  Memf)rial  Hospital.  However.  Case  No.  i  shows 
no  evidence  of  a  previous  benign  neoplasm  and  was  undonbtedly 
preceded  by  an  extensive  diffuse  fibrosis  of  the  breast,  as  evi- 
denced in  the  remaining  marked  diffuse  fibrous  mastitis  which  is 
oliserved  in  the  other  jxirtions  of  the  mammary  gland  and  was 
also  noted  in  the  o])positc  breast.    The  short  duration  in  this  case 
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is  against  the  theory  of  a  precechng-  benign  fibroma.  It  is  not  un- 
reasonable to  suppose  that  a  difTuse  fibrosis  may  i)rece(le  this  type 
of  cystic  sarcoma.  In  tlie  third  case  we  have  neither  a  fibroma 
nor  marked  extensive  fibrosis  to  suggest  a  point  of  origin.  The 
histological  structure  with  the  arrangement  of  spindle  cells  in 
wdiorls  and  strands  so  often  encountered  in  fibro-sarcomas  of 
neurogenic  origin  leads  one  to  suspect  an  origin  from  nerve 
sheaths  of  the  same  histological  character  and  histogenesis  as  the 
neurogenic  sarcomata  of  other  regions. 

Discussion: 

Dr.  Ewing  :  We  have  removed  early  this  week  at  the  Memorial  Hospital 
another  specimen  of  sarcoma  of  the  breast,  about  two  thirds  as  large  as  the 
largest  specimen  here.  It  occurred  in  a  woman  sixty-five  years  of  age.  It 
had  existed  for  several  years,  but  had  grown  rapidly  during  the  past  six 
months.  The  patient  was  decidedly  emaciated  and  cachectic  through  absorp- 
tion from  several  softened  necrotic  areas  in  the  huge  tumor  mass.  The  skin 
was  intact,  and  the  tumor  well  encapsulated. 
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IHsiussion : 

Dk.  Geyw.in  :  Dr.  RohdcnliurK  presented  such  &  vast  mass  of  experi- 
mental detail  that  I  find  myself  a  little  confused  in  trying  to  grasp  it  at  all 
in  the  time  given.  There  was  one  thing  ahout  the  blood  sugar  curves  in  the 
e.xperimental  animals  that  I  think  is  <)f  some  imixirtancc  in  interpreting  the 
results,  and  that  is.  under  what  conditions  of  nutrition  were  the  animals  at 
the  time  the  experiments  were  carried  out?  There  is  another  point  tliat  I  do 
not  quite  understand — the  point  Dr.  Rohdenhurg  made  about  the  significance 
of  the  tj-pes  of  the  curves  in  the  various  clinical  conditions.  As  I  understood 
it.  he  said  there  was  a  distinct  curve  which  had  a  definite  relationship  to 
immunity,  and  I  do  not  see  just  what  connection  thai  had  with  the  type  of 
diseases  he  mentioned.  I  think  the  whole  matter  is  an  extremely  interesting 
problem,  and  I  agree  with  Hr.  Kohflenburg  that  there  is  probably  a  great 
deal  about  it  which  is  still  obscure. 

Dr.  Mosexthai.  :  I  feel  somewhat  as  Dr.  (ieyelin  docs — that  I  have  bien 
presented  with  a  ma.'^s  of  details  which  are  difficult  to  grasj)  in  a  short  time, 
but  there  arc  a  few  facts  which  seem  worthy  of  consideration,  because  this 
question  is  of  such  very  great  importance. 

In  the  first  place,  many  of  us  depend  largely  on  the  type  of  blood  sugar 
curve  in  making  a  diagnosis  of  incipient  diabetes.  The  method  that  has  been 
worked  out  by  Hamman,  Williams.  Janney  and  others  makes  it  evident  that 
this  is  a  very  significant  phenomenon.  The  normal  blood  sugar  curve,  after 
the  ingestion  of  100  grams  of  glucose,  is,  within  certain  limits,  a  perfectly 
definite  one.  \  normal  blood  sugar  curve  will  exclude  the  diagno.sis  of 
diatietes.  It  must  be  recognized,  however,  that  a  |H)sitive  one  may  occur  in 
diseases  other  than  diabetes:  such  abnormal  curves  have  been  demonstrated 
in  nephritis,  hyitcrtciision.  thrombo-angiitis  obliterans.  nn<l  undoubtedly  they 
will  \tc  found  in  other  conditions.  The  method  of  obtaining  the  blood  sugar 
curve  in  the  present  communication  will  fail  to  demonstrate  the  maximal 
blood  sugar  in  most  instances,  as  the  highest  blood  sugar  level  in  normal 
individuals  is  reached  before  f<irty  minutes  have  passed  after  the  ingestion 
of   glucose.     Hence   the   observations   in    regard    to   the    renal    thresluild    for 
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glucose  are  onlj-  approximate.  It  is  certainly  true,  as  Dr.  Rohdenburg  has 
said,  that  the  renal  threshold  is  raised  in  many  cases  in  which  no  renal  dis- 
ease or  insufficiency  can  be  demonstrated.  If  this  problem  is  more  thor- 
oughly worked  up,  it  may  be  of  very  great  aid  in  the  treatment  of  diabetes 
mellitus. 

The  type  III  reaction  in  this  paper  I  believe  really  should  Ije  regarded  as 
an  extremely  rapid  type  of  normal  curve.  It  is  perfectlj-  conceivable  that 
within  forty  minutes  the  blood  sugar  may  have  risen  as  the  result  of  glucose 
ingestion,  and  again  dropped  to  the  control  or  sub-control  within   this  time. 

The  question  of  the  relation  of  immunity  and  blood  sugar  is  one  of  the 
most  pressing  problems  in  guiding  the  treatment  of  cases  of  diabetes  mellitus 
that  is  confronting  us.  It  is  well  established  that  the  blood  sugar  of  almost 
all  diabetics  may  be  reduced  to  normal,  but  is  it  advisable  to  do  so?  Should 
we  sacrifice  body  weight  and  physical  efficiency  Iw  the  administration  of  low 
diets  in  order  to  bring  the  blood  sugar  to  a  normal  level?  If  the  immune 
reactions  are  rendered  more  efficient  by  reducing  the  blood  sugar  to  normal 
a  verj'  definite  answer  to  our  question  has  been  obtained.  Whether  the 
increased  resistance  reduced  the  blood  sugar  in  these  experiments,  or  whether 
the  lowered  blood  sugar  produced  the  increased  resistance,  is  an  open  ques- 
tion. Aly  own  impression  from  the  data  presented  to-night  was  that  prob- 
ably the  increased  resistance  was  responsible  for  the  diminished  blood  sugar 
and  not  vice  versa.  This,  if  correct,  would  furnish  the  practical  information 
that  it  is  not  worth  while  to  diminish  the  blood  sugar  in  order  to  increase 
the  resistance. 

I  think  it  is  worth}-  of  note  that  usually  those  cases  which  have  an  unusu- 
ally high  blood  sugar  will  have  a  tendency  to  have  less  of  a  rise  in  their  blood 
sugar  curve  after  the  administration  of  glucose  than  those  patients  who  have 
an  initial  low  blood  sugar.  From  that  point  of  view  it  would  seem  that  a 
high  sugar  level  in  the  blood  makes  for  a  more  efficient  digestion  of  car- 
bohj'drate. 

In  closing  I  wish  to  express  my  admiration  of  the  great  amount  of  work 
so  accurateh'  and  intelligently  carried  out  by  Dr.  Rohdenburg  and  his 
associates. 

Dr.  Kahx:  The  two  previous  speakers  have  the  advantage  of  me  in  an- 
nouncing the  fact  that  the  subject  matter  was  too  detailed  and  long  to  grasp 
by  watching  the  slides.  In  fact,  before  I  came  to  this  meeting  the  program 
seemed  to  be  rather  mysterious.  I  saw  no  relation  between  glycemia  and 
immunity.  As  to  the  production  of  glycosuria  in  animals  by  means  of  various 
endocrine  substances  which  were  injected,  it  is  a  known  fact  that  the  diet  of 
animals  previous  to  the  administration  of  the  endocrine  substance  influences 
the  appearance  of  hyperglycemia  and  glycosuria,  especially  the  presence  or 
absence  of  calcium  has  a  very  marked  effect  on  the  production  of  glycemia. 
That  is,  if  an  animal  has  a  high  calcium  intake  previous  to  the  administration 
of  adrenalin  or  the  xanthine  bodies,  etc.,  it  is  almost  impossible  to  induce  a 
hyperglycemia.  If  Dr.  Rohdenburg  would  give  us  a  resume  of  the  relations 
of  hyperglycemia  or  hypoglycemia  to  immunity   I   would  lie  very  glad. 

Dr.   Stkvkxs  :    I    think   this   jiaper   has   opened    up   some   very   interesting 
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questions.  It  »crni»  to  nic  c»|»ccially  ifn|>ortant  if  you  consi<lcr  tliat  sumc  of 
the  rcactit»n»,  lui»o-  and  liypcrKlvccniia  cspfcially.  minltt  In*  cstalilislicd  duriuK 
the  |»rt>ccss  of  immunity  which  can  he  hkcncd  to  some  of  the  other  chanxes 
which  take  place  in  a  patient  during  the  time  tliat  he  is  liavin^  fever.  If  you 
take  a  case  of  pneumonia  while  immunity  is  heinK  estahlished,  there  is  a  great 
retention  of  salt.  We  know  that  this  retained  sah  is  distriliuted  quite  nener- 
.1"  ':'.  seems  to  me  that  tliis  shows  that  «lurinK  the  time  the  patient  is 

I  .    immunity  the  pro«luction  of  the  immune  suhstances  changes  tlie 

;  V  of  the  cells  thnuiKhout  the  hody.  an<l  that  changes  the  relation- 

N  t   salts;  that  »c»ul«l  come  in  very  well  with  ulycemic  clianKCs  at  the 

same  time.  It  seems  to  me  that  perhaps  immunity  in  itself  results  in  various 
chances  in  permeability  that  are  produced  by  i)roteins.  1  know  that  in  work- 
ing  with  hemolysins  the  action  of  various  sugars  reduces  the  action  of  the 
hemolysins,  especially  if  the  hemolysins  are  those  of  the  streptococcus,  so  it 
is  possible  that  there  is  a  great  deal  in  this  relation  of  tlie  sugar  to  the  per- 
meability of  the  cell. 

Dr.  RoHDKNBiRi; :  In  answer  to  Dr.  Geyelin's  question  in  regard  to  the 
nutrition  of  the  animals,  they  were  starved  for  twelve  hours  previous  to 
beginning  the  experiments.  For  several  weeks  before  the  test  they  received 
the  usual  lalwratory  diet  which  consists  practically  entirely  of  carbohydrates 
— bread,  carrots,  and  once  in  four  days,  meat. 

The  time  periods  chosen  and  the  curves  plotted  on  these  timt-  j)eriods 
were  more  or  less  arbitrary,  and  we  were  more  or  less  driven  to  adapting 
them.  If  we  compare  "typical"  diabetic  curves  as  given  in  the  literature, 
we  find  that  there  is  no  such  thing.  Tliis  confusion  arises  because  some 
authors  take  blood  specimens  every  fifteen  minntcs,  and  others  continue 
their  observations  up  to  six  hours.  In  brief,  there  is  no  regularity.  We 
have  not  viewed  the  problem  as  a  study  in  metabolism,  but  we  have  taken  it 
purely  as  a  functional  test  of  endocrine  activity. 

.\s  far  as  the  relation  of  immunity  to  hyperglycemia  is  concerned,  we 
cannot  state  whether  the  h>i)erglycemia  which  follows  the  repeated  injection 
of  a  jwotein  is  the  thing  which  jiroducfs  the  immunity,  or  whether  it  is  sim- 
ply a  result  of  the  genera!  chemical  process  that  occurs  during  the  develop- 
ment of  immune  bodies.  Whether  hyperglycemia  so  induced  is  due  to  the 
increase  in  the  temperature  known  to  follow  the  injection  of  proteins,  or 
whether  it  is  due  to  the  breaking  up  of  the  protein  molecule,  is  also  almost 
im|Kissible  to  state.  The  interesting  |>«iint  is  that  the  two  phenomena  run 
to  some  degree  hand  in  hand.  I  do  not  believe  that  we  can  establish  a  direct 
relationship,  but  can  only  say  that  the  two  occur  concurrently. 
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A  CASE  OF  RIGHT-SIDED  ENDOCARDITIS 
(STREPTOCOCCUS  VIRIDANS) 

FREDERICK    II.   DIETERICH,    M.D. 

{From  the  Pathological  Laboratory,  Presbyterian  Hospital,  Nctu  York  City) 

The  family  history  of  this  patient  is  negative.  The  past  history  is  im- 
portant in  that  it  gives  no  history  of  rheumatism,  and  that  the  patient  was 
rejected  from  the  army  twenty  years  ago  for  "heart  trouble."  He  had 
gonorrhoea  and  soft  chancre  fifteen  years  ago,  and  sore  throats  about  once 
ever}'  two  years. 

Present  Illness:  Up  to  one  year  ago  this  patient  was  perfectly  well. 
Then  trouble  with  teeth  commenced  for  which  he  had  to  go  to  the  dentist's. 
Several  teeth  were  capped'.  He  was  then  well  again  up  to  about  eight  months 
ago,  since  which  time  he  has  been  ailing.  The  illness  started  with  pain  in  the 
sacral  region.  This  was  followed  by  a  pain  in  the  splenic  region,  more 
marked  on  deep  breathing,  and  accompanied  by  nosebleed.  Two  weeks  later, 
he  had  a  similar  pain  in  the  right  side.  Five  months  ago,  he  noticed  that  he 
was  losing  color.  One  month  after  this — in  other  words  about  four  months 
ago — pain  developed  around  the  heart,  and  after  persisting  about  a  week 
disappeared,  only  to  re-appear  on  the  right  side  for  a  similar  length  of  time. 
With  this,  pains  and  swelling  developed  in  his  ankles  and  then  in  the  knees 
of  both  lower  extremities,  with  fever,  which  he  thinks  has  lasted  ever  since. 
In  point  of  fact,  all  the  symptoms  which  developed  then  have  persisted 
during  these  four  months  until  admission  to  the  hospital — such  as  dyspnoea, 
frequency  of  urination,  oedema  of  lower  extremities  and  hemorrhagic  spots. 
For  the  last  month  stools  have  been  very  dark. 

Physical  Examination:  The  patient  is  a  w-eak,  anaemic  male.  Over  the 
entire  body,  more  marked  over  the  lower  extremities,  are  numerous  large  and 
small  petechiae.  Toes  and  fingers  are  clubbed.  Lungs  show  dullness,  dimin- 
ished fremitus  and  crackling  rales  over  the  right  lower  lobe.  Heart  is  en- 
larged, with  systolic  thrill  at  apc.x,  and  systolic  murmur  over  the  entire 
precordium. 

Blood  Pressure:    147/48.     Blood   M^assermann:    Negative.     Group:    II. 

Blood  Culture:  Streptococcus  znridans.     75  colonies  per  c.c. 

Blood  Count:  W.  B.  C.  19,850.     Polys.  78  per  cent.     Lymphos.  22  per  cent. 
R.  B.  C.  1,500,000-2,500,000.     Hgb.  45-35  per  cent. 

Blood  L'rea:  0.25  gm.  per  liter. 

Stool:  Guaiac  negative.  No  ova  or  parasites.  Marked  increase  in  uro- 
bilinogen and  urobilin. 

X-ray  of  Hands:  Shows  slight  destruction  and  thickening  of  periosteum 
of  the  first  phalanges  of  the  2d,  3d,  4th  and  5th  fingers. 

Spinal  Fluid:  Clear,  under  pressure;  culture  negative. 

Urine:  Sp.  Gr.  1010-12.     Trace  of  albumin,  with  hyaline  casts. 

.iutopsy:  Aside  from  marked  congestion  of  both  lungs  postero-inferiorly 
and  several   rather  dense  adhesions  on  both   sides  with  a  small  amount  of 


6 


FKKDKKK'K     H.    DIKTIUUII 


pleural  riuici  in  the  riKht  clicst.  ihc  thorax  show*  no  abnormalities  except  in 
the  s|>ecimen  I  have  to  present  this  eveninR.  The  lixcr  shows  a  cloudy  swell- 
ing, and  the  kidneys  a  chronic  nephritis. 

Hi'arl  weighs  J75  grams.  The  pericardium  is  smooth  and  glistening 
throughout.  The  muscle  wall  of  the  left  heart  at  its  thickest  portion  meas- 
ures 2  cm.  It  is  iif  good  color,  and  shows  no  myocardial  scars.  The  endo- 
cardium, aside  from  a   few  atheromatous  plaques  at   tlie  base  I'f  tlic  mitral 


Fni.  I.     Right  heart.     N'egetatinns  <mi  cimrdie  ten<linar  and  cusps  of  tricuspid 

valve. 


valve,  also  shows  no  changes.  The  anterior  cusj)  of  ilic  aortic  valve  on  its 
ventricular  surface  shows  a  small  firm  vegetation  in  the  region  of  the  corpus 
arantii.  Aside  from  a  marked  hypertrophy  of  the  papillary  muscles  of  this 
»idr.  there  are  no  other  visible  changes  to  be  noted  in  the  left  heart  The 
r  ■  shows  a  slight  dilatation  of  the  right  auricle.     The  forami-n  ovale 

I  -.ly  obliterated.     The  thickest  portion  of  the  right  ventricular  wall 

measures  I  cm.  The  tricuspid  valve,  at  the  line  of  attachment,  is  soft 
and    pliable   and    free   of    any   atheromatous    plaques.       As    its    free    Iwrder 
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is  approached,  however,  it  becomes  thicker  and  has  numerous  warty  vege- 
tations on  both  surfaces.  (Fig.  i.)  These  vegetations  are  in  some  places 
firm  and  pearly  white,  and  in  others  pinkish  and  rather  friable,  their  size 
varying  from  0.5  to  7  mm.  The  papillary  muscles  in  the  upper  portion 
of  the  ventricle  stand  out  quite  prominently  and  show  no  fibrosis  at  all  at 
their  apices,  where  they  are  attached  to  the  chordae  tendinse  of  the  posterior, 
or  septal,  cusp  of  the  valve.  This  cusp  also  contains  very  few  vegetations. 
The  chordae  tendinae  of  the  other  cusps  are  markedly  thickened  and  matted 
together.      This  is  especially  true  of  those  attached  to  the  right  or  marginal 


Fig.   2.     Left   heart.     Defect   in   interventricular    septum    found   lietween   two 
adjacent   papillary  muscles. 


cusp.  Here  the  chordae  tendinae  arise  from  the  apices  of  several  papillary 
muscles,  fused  at  their  tips  into  a  sclerotic  mass  of  tissue.  Between  this 
mass  of  matted  together  chordae  tendinae  and  the  ventricular  wall  is  found  a 
pinkish  laminated  vegetation,  measuring  about  i  cm  in  thickness  and  2  cm. 
in  length.  This  overlies  a  perforation  in  the  interventricular  muscular  sep- 
tum, about  5  cm.  from  the  apex  of  the  heart  and  3  cm.  below  the  anterior 
cusp  of  the  aortic  semilunar  valve, — in  other  words  the  perforation  lies  in 
the  muscular  interventricular  septum.  -A.t  its  margins,  the  openings  into  this 
perforation  on  both  sides  of  the  heart  are  surrounded  by  very  small  pinkish 
vegetations,   ratlier   warty   in   character,   upnn   a   pale   sclerotic   rim.     The   en- 
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trance  into  this  passage  on  the  left  side  of  the  heart  is  oval,  2.5  x  I  nun.  in 
diameter,  and  found  at  the  hasc  of  a  funncl-shapcd  tlepression  i  cm.  deep, 
l»etween  two  adjacent,  thick.  pa|)illary  muscles  (Fig-  i)  On  the  riglu  side, 
the  opening  is  round  and  also  lies  in  a  sliallower  depression  l>etwcen  two 
papillary  muscles,  and  measures  j  mm.  in  diameter.  No  ulceration  of  the 
endocardium  is  found.  The  pulmonary  valves  arc  soft  and  pliahlc.  Through- 
out thi-  •  the  coronary  blood  vessels,  there  are  atlu-romatous  patches, 
but  no  .  M  can  he  notc<l.  Post-mortem  blood  culture  shows  strepto- 
(occus  t-irtdahj. 

The  measurcnu-nts  arc  as  lollows  : 

Pulmonary   valve    7.5  cm.  in  circumference 

Tricuspid    valve    \.2     cm.  in  circumference 

Mitral    valve    10     cm.  in  circumference 

Aortic    vah'e    6.5  cm.  in  circumference 

Left   ventricle    13     mm.  in  thickness 

Right   ventricle    4      mm.  in  thickness 

Discussion: 

Dr.  Baf.hr:  This  condition  is  undoubtedly  a  very  rare  one.  I  would  like 
to  ask  whether  the  glomeruli  were  found  as  they  characteristically  are  in  this 
disease  when  it  occurs  on  the  left  side.  It  is  conceivable  that  in  this  instance 
the  lung  acted  as  a  filter,  which  did  not  permit  the  passage  of  the  minute 
bacterial  cml>oli  which  are  responsible  for  the  characteristic  glomeruli  in  the 
kidney.     Were  these  looked  for  and  were  they  found? 

Dr.  N'orri.s  :  A  perforation  in  that  situation  is  an  extraordinarily  rare 
one.  1  think  Dr.  Wood  showed  years  ago,  in  1910  possibly,  a  specimen  some- 
thing like  this.  I  have  never  seen  an  opening  in  this  situation.  Congenital 
defects  of  the  heart,  but  hardly  perforations  in  this  location,  without  other 
congenital  defects,  are  more  or  less  frcijucnt.  The  (|ucslion  arises  is  this  a 
congenital  perforation,  or  a  healed  perforation  due  to  chronic  streptococcus 
firidans  infection?  I  make  that  only  as  a  suggestion.  I  do  not  know  if  one 
can  readily  disprove  or  confirm  this.  It  might  be  very  difficult  to  come  to  a 
definite  conclusion  as  to  which  opinion  was  correct,  namely,  whether  the 
|>erforation  had  existed  from  birth,  or  if  it  was,  as  I  susjtect  it  may  have 
l>een,  a  healed  ulceration  from  previous  attacks.  Dr.  Libnian  has  shown  that 
a  great  many  of  the  rnridans  infections  are  very  insidious,  and  run  a  more 
or  less  chronic  course.  I  meant  to  ask  if  the  patient  had  previously  any 
cyanosis,  but  with  the  small  size  of  the  perforation  one  would  not  expect  it' 
to  I>e  present.  It  would  be  similar  to  the  small  patent  foramen  which  is  prac- 
tically, physiologically  s|>eakiiig,  always  closed. 

Dr.  Most  ill owitz  :  The  lesion  interested  me  because  I  presented  before 
the  Society  some  years  ago  a  right-sided  Streptococcus  riridans  infection, 
only  it  involved  the  pulmonary  valve,  instead  of  the  tricuspid. 

Dr.  Dirmticii :  In  regard  to  Dr.  Baehr's  question,  I  would  say  that  we 
made  a  frozen  section  of  the  kidney,  and  did  not  find  any  of  those  lesions  of 
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the  glomeruli  described  by  Lohlein,  but  the  paraffin  sections  have  not  come 
through  yet,  so  I  cannot  say  definitely  whether  they  were  present  or  not.^ 

Concerning  Dr.  Norris's  suggestion,  we  thought  of  that  ourselves,  that 
it  might  be  an  ulceration  through  the  interventricular  septum,  but  bearing  in 
mind  that  this  man  was  well  until  about  a  year  ago,  and  that  twenty-  years 
ago  he  was  rejected  by  the  Army  authorities  because  of  his  "heart  trouble," 
we  thought  it  was  likely  that  at  that  time  he  had  the  signs  of  heart  trouble 
due  to  a  congenital  defect,  and  that  later  on  he  developed  this  streptococcus 
mridaits  infection.     There  was  no  history  of  cyanosis. 


A  CASE  OF  GASTROILEOSTOMY  SURVIVING 
OPERATION  FIVE  YEARS 

ANDREW   A.    EGGSTEIN,    M.D.,   AND   HERMAN   L.    FROSCH 

{From  the  Department  of  Pathology,  Presbyterian  Hospital,  New  York) 

During  the  past  year  there  came  to  autopsy  at  the  Presby- 
terian Hospital  a  case  of  seemingly  sufficient  interest  to  justify 
its  being  reported.  The  interesting  features  were  the  anomalous 
type  of  surgery  the  patient  received  and  the  length  of  time  the 
patient  survived  the  operation.  Many  studies  upon  the  metabolic 
and  physiologic  disturbances  following  extensive  short  circuiting 
of  the  small  intestines  have  been  recorded  upon  experimental 
animals,  particularly  dogs,  but  few  human  cases  have  been 
studied  to  corrol^orate  the  findings  upon  the  experimental  ani- 
mals. In  fact,  we  were  unal)le  to  find  a  human  case  similar  to 
this  one  reported  in  the  literature. 

Abstract  of  Clinical  History. — The  patient  was  a  white  man,  47  years  of 
age,  a  clerk  by  occupation.  He  was  admitted  to  the  Presbyterian  Hospital 
November  29,  1918,  sixteen  days  before  bis  death,  complaining  of  a  pro- 
gressive loss  of  weight  and  strength  for  two  years,  associated  with  nocturia 
and  excessive  hunger  and  thirst.  The  loss  of  weight  had  been  more  marked 
for  the  last  six  weeks.  The  essential  feature  of  his  past  history  was  a  severe 
stomach  trouble  which  began  ten  years  previous  to  the  present  illness  and 
which  lasted  five  years.  This  was  relieved  by  an  operation  for  gastric  ulcer. 
At  the  time  of  the  operation  he  weighed  seventy  pounds.  Following  the 
operation  the  patient  gained  sixty  pounds  and   felt  practically  normal  for  a 

1  Paraffin  sections,  made  later,  show  a  dilTuse  glomerular  nepliritis  only. 
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period  of  two  years.  He  reKainecl  his  former  strcnKtIi.  l>ul  a  fre<juciicy  in 
defecation  l>eKan  which  |>ersi$te«l  in  spite  of  his  sedentary  lial>its.  The  stools 
were  soft  and  pasty,  and  fluid  at  tiines.  Tlie  howel  frequency  was  somewhat 
influenced  by  the  diet.  A  hiRh  protein,  or  carlMiliydrate.  diet  had  no  notice- 
able influence  upon  the  Iniwel  movements,  while  a  diet  rich  in  fats  invariably 
increased  the  fre<|uency  of  defecation,  and  at  times  produced  a  severe  enteritis 
which  was  only  relieved  by  a  radical  change  in  tlie  diet.  Foods  containinn 
considerable  admixture  of  insoluble  material  likewise  produced  a  diarrliea. 
The  patient  l)ecame  very  susceptible  to  jnirgatives  following  the  operation,  a 
very  mild  purgative  producing  rapid  and  severe  catharsis. 

The  patient's  family  history  revealed  nephritis  in  the  father,  but  other- 
wise it  was  irrelevant. 

The  illness  which  brought  him  to  the  hospital  was  a  rapidly  progressive 
loss  of  strength  and  weight.  During  the  last  two  months  he  had  lost  the 
sixty  pounds  which  he  gained  after  the  oi)cration,  weigliing  when  admitted 
only  seventy  pounds. 

Physical  cxaniiuatioti  revealed  an  extremely  emaciated  man.  The  inter- 
costal spaces  were  deeply  sunken.  The  abdtmien  was  .scaphoid  and  the  ex- 
tremities very  small.  The  patient's  mentality  was  good.  The  lungs  were 
hyper-resonant  but  no  rales  were  heard.  Tlie  heart  was  negative.  Upon  the 
median  line  of  the  abdomen  above  the  umbilicus  there  was  an  old  operative 
scar.  The  hver  was  not  enlarged.  No  areas  of  tenderness  were  elicited  in 
the  abdomen.  A  soft  irregular  mass  was  found  in  the  hypogastric  and  um- 
bilical regions,  just  left  of  the  median  line. 

Blood  pressure  was  120  60. 

Blood  urea,  0.3  gm.  per  liter. 

Blood  Count:  Red  blood  cells  3.900,000.  White  blood  cells  ii.6(K).  He- 
moglobin 80  per  cent.  Xeutrophiles  70  per  cent.  Lymphocytes  29  per  cent. 
Eosinophiles  I  per  cent. 

Stool  examinations  were  made  six  times;  at  no  time  was  blood  dem- 
onstrated. 

Urine  showed  a  specific  gravity  of  i.ojo.  a  faint  trace  of  albumin,  and  no 
sugar.  Microscopically  at  times  a  few  hyaline,  granular,  fatty  and  waxy 
casts  were  found. 

Stomach  contents:  One  fasting  expression  yielded  10  c.c.  of  thick  brown- 
ish fluid  containing  bacilli  and  undigested  food  but  no  blood.  The  free 
hydrochloric  acid  was  o.  Total  acidity  20.  After  an  Kwald  test  meal,  200 
c.c.  fluid  was  recovered  containing  undigested  food,  many  bacilli,  free  hydro- 
chloric acid.  o.    Total  acidity  6. 

X-ray  of  stomach  eleven  days  before  death  showed  a  regular  indentation 
on  the  lesser  curvature,  not  associated  with  the  peristaltic  wave  on  the  greater 
curvature  which  was  interi»reted  to  mean  a  probable  gummatous  infdtratioii, 
or  spasm  indicative  of  an  old  ulcer  in  the  pylorus  and  gastro-enterostomy. 
(Figs.  I  and  2.) 

Course  of  last  illness  was  progressively  downward,  the  patient  becoming 
asthenic.    Glucose    infusions    were   given    without    efTect.     The   blood    count 
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three  days  before  death  showed  no  change.  The  patient's  temperature  was 
normal  until  two  daj-s  before  death,  when  it  increased  to  ioi°  C.  The  pulse 
rate  was  about  85  but  increased  to  140  just  before  death. 

Clinical  Diagnosis:   Carcinoma  of  stomach. 

Autopsy  was  performed  three  hours  postmortem.     The  body  was  that  of 


Fic;.  I.  X-Ray  immediately  after  a  bismutli  meal.  Erect  posture.  Show- 
ing rapid  emptying  of  l)ismuth  into  lower  ileum  and  caecum.  This  also  shows 
the  marked  constriction  of  the  pylorus. 


a  wiiitc  man  175  cm.  long,  weigliing  seventy  pounds  and  showing  enormous 
emaciation.  The  superficial  mucous  membranes  were  pale.  The  muscles 
were  soft  and  prominent,  due  to  the  marked  emaciation.     The  abdomen  was 
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scaphoid  In  the  median  line  al>»>vc  the  umhihcus  there  was  an  old  scar  14 
cm.  lonR.  Median  incision  revealed  little  suhcntaneous  fat  and  muscle  of  a 
brixhl  brownish  red  color.  The  peritoneum  was  smooth.  The  omentum  was 
adherent  to  the  anterior  abtlominal  wall  at  the  site  of  the  previous  operation. 
The  colon  was  dilated  with  gas  and  the  transverse  colon  showed  considcrahlc 


Fig.  2.  X-kay  four  hours  after  a  l»ismuth  meal,  sliowinj<  only  a  small 
amount  of  the  bismuth  in  the  stomach,  while  the  colon  and  ascending  colon 
contain  a  large  amount.     Note  proIa]>se  and  size  of  caecum. 

ptosis.  The  sttimach  and  small  intestines  were  collapsed.  The  appendix  was 
apparently  normal.  The  spleen  and  liver  were  small.  The  mesenteric  lymph 
glands  were  enlarged.     Upon  close  examination  the  transverse  mesocolon  was 
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rather  short  and  the  colon  and  stomach  were  situated  very  near  together. 
The  transverse  mesocolon  was  penetrated  by  a  loop  of  the  ileum  which  was 
firmly  attached  to  the  greater  curvature  of  the  stomach.  This  loop  of  ileum 
was  also  adherent  to  the  mesenteric  border  of  the  transverse  colon.  Pres- 
sure upon   the  cscum   forced  gas  through  the  ileocecal  valve  into   the  ileum 


Fic.  3.     Photograpli  of  the  stomach,  ileum  and  ca?cum.  showing  tiie  gas- 
troileostomy  6  cm.  from  the  ileocecal  valve. 

for  6  cm.,  and  into  the  stomach.  By  constricting  the  opening  into  the  stomach 
the  gas  was  forced  up  the  ileum.  The  esophageal  end  of  the  stomach  was 
severed  and  water  introduced  :  the  fluid  distended  the  stomach  slightly  but 
the  greater  portion  flowed  through  a  gastroileostomy  opening  at  the  greater 
curvature  of  the  stomach  (Fig.  3),  and  ran  through  6  cm.  of  the  ileum  into 
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the  caK-tim.  Vcr>-  little  of  the  fluiti  passed  up  the  ileum  from  the  enterostomy 
openiiiK.  When  the  stomach  was  opened  its  nuicosa  was  covered  with  mucus 
and  the  mucosa  appeared  thickene«l.  Upon  the  Rrealer  curvature  (»  cm.  from 
the  pyloric  va!ve  there  was  noted  a  large  Kastroenterostomy  opening  which 
easily  admitted  the  index  and  middle  fingers.  By  separating  the  fingers  one 
|)assc<i  down  the  ileum  and  the  other  up  the  ileum.  The  opening  down  the 
ileum  was  the  larger  and  more  direct.  Httween  the  fingers  a  transverse 
groove  of  scar  tissue  was  felt.  Kxternally  the  gastro-ilial  junction  was  per- 
fect, showing  no  irregularities  nor  adhesions.  The  pyloric  ojiening  of  the 
stomach  admitted  a  probe  o.j  cm.  in  <lianuter.  W'lu-n  the  pyloric  ring  and 
duodenum  were  opened  the  mucosa  of  the  duo«lcinun  near  the  valve  showed 
a  papillary  adenoma  i  cm.  long.  The  remainder  of  the  duodenal  mucosa  was 
unaltered.  The  bile  ducts  were  patent.  The  muscular  walls  of  the  duo- 
denum were  hard  and  thickened,  aiul  externally  there  were  some  firm  adhe- 
sions which  constricted  the  lumen  near  the  pyloric  valve.  The  jejunum  and 
ileum  were  empty,  and  apparently  smaller  in  diameter  above  the  anasto- 
mosis than  below  it.  The  colon  was  dilated  and  its  mucosa  presented  numer- 
ous mucous  folds  not  unhke  the  plica  intestinales  of  the  small  intestines.  The 
l>-mph  follicles  of  the  colon  were  hypertrophicd. 

The  only  other  pathology  worthy  of  note  was.  briefly,  a  small  heart  with 
a  relatively  hypertrophicd  left  ventricle;  right  apical  pleuritic  adhesions; 
terminal  broncho-pneumonia;  atrophic  spleen  and  fatty  liver;  a  marked 
chronic  glomerulo-nephritis  with  both  kidneys  small,  granular  and  a  com- 
bined weight  of  only  130  gm.     Both  contained  numerous  small  cortical  cysts. 

Microscopic  sections  through  the  gastroiieostomy  union  showed  the  im- 
mediate gastric  mucosa  excessively  infiltrated  with  mononuclear  cells  and 
the  immediate  mucosa  of  the  ileum  .showed  a  similar  condition.  The  epithe- 
lium seemed  uninterrupted  from  the  mucosa  of  the  stomach  to  that  of  the 
ileum  with  intestinal  glands  over  the  site  of  the  anastomosis.  Xo  marked 
diflTerences  were  recognizable  between  the  mucosa  of  the  ileum  above  the 
anastomosis  from  that  be'ow  the  anastomosis  and  in  the  functioning  part  of 
the  intestines.  The  muscular  coats  presented  a  band  of  hyaline  scar  tissue 
at  the  point  of  the  operation.  The  muscularis  mucosee  in  the  functioning 
portion  of  the  ileum  appearecl  hypertrophicd. 

The  kidflcys  showed  an  extensive  chronic  glomerular  nephritis  with  rela- 
tively few  apparently  functioning  glomeruli  |)resent.  The  jiresence  of  the 
nephritis,  clinically,  was  not  suspected,  as  the  blood  urea  was  only  0.3  gm. 
I>cr  liter  with  a  faint  trace  of  albumin 'and  few  casts  present  in  the  urine 
without  other  nephritic  symptoms. 

The  short-circuitetl  aliinmtary  tract  was  not  dia^Mioscd  ante- 
mortem,  and  no  studies  upon  tlie  patient's  utilization  of  the 
<lictary  elements  were  made.  .\  brief  review  of  the  rather  ex- 
tensive studies  UjMm  the  utiHzation  of  food  followinjf  re.section, 
or  short  circuiting;  of  the  intestines  is  of  sulllkieiit  interest,  and 
follows. 
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In  the  works  of  Flint  (i  ).  Erlanger  and  Hewlett  (  J  ).  Carrel, 
Meyer  and  Levene  (3),  and  Underbill  (4).  excellent  contribu- 
tions have  been  made  upun  the  metaljolism  after  resection,  or 
short  circuiting,  of  the  small  intestines.  Flint's  studies  con- 
sisted chiefly  ot  the  morphological  changes  found  as  a  result  of 
abbreviating  the  intestinal  tract  and  he  reported  chiefly  a  trans- 
verse hypertrophy  involving  the  muscularis  mucosa  of  the  re 
maining  functionating  intestine  and  an  apparent  atrophy  of  the 
non- functioning  part.  His  observations  are  in  accord  with  those 
of  Cunningham  upon  this  same  condition.  Flint  noted  a  hyper- 
trophy of  the  villi  and  glands  of  the  functionating  intestines  but 
no  hyperplasia  of  these  structures  was  observed  which  is  con- 
trary to  the  statement  of  Monari,  who  noted  a  hyperplasia  of  the 
villi  and  crypts  in  the  remaining  part  of  the  intestinal  tract  fol- 
lowing a  resection.  Flint  also  noted  an  increase  in  the  size  of 
the  epithelial  cells  of  the  glands  and  many  goblet  cells  were  ob- 
served in  the  crypts  of  the  mucosa.  This  compensatory  hyper- 
trophy, bdint  concludes,  makes  it  prol)able  that  in  favorable  cases 
approximately  the  original  epithelial  area  of  the  intestine  is 
restored.  He  further  states  that  the  stomach  and  colon  have  no 
power  of  adaptation  to  assume  the  function  of  the  small  intes- 
tine, although  in  some  cases  a  marked  dilatation  of  the  stomach 
was  observed.  The  other  organs  remained  unaltered  micro- 
scopically and  macroscopically.  Flint's  observation  upon  the 
metabolic  changes  following  resection,  or  short  circuiting,  of  the 
small  intestines  showed  that  as  nuich  as  50  per  cent,  of  the  total 
amount  in  a  dog  may  be  removed  without  fatal  results,  the  ani- 
mal gradually  returning  to  its  normal  weight  and  metabolism 
when  upon  a  favorable  diet  under  good  conditions.  Removal 
of  y-^  per  cent,  or  more,  is  not  necessarily  fatal,  but  such  animals 
rarely  show  a  true  recovery.  At  first  the  animals  suffer  from  a 
severe  diarrhea  and  have  an  enormous  ai)i)etite  and  an  intense 
thirst.  They  lose  body  weight  and  remain  intensely  sensitive  to 
unfavorable  conditions  of  diet  and  living.  They  may  eliminate 
as  much  as  66  per  cent,  of  the  food  eaten.  Compensation,  how- 
ever, will  be  established  upon  a  rich,  easily  consumed  diet.     Any 
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increase  in  the  amount  t>f  fats  in  the  I'tuxl  may  lead  to  an  in- 
creasctl  chinination  (»l  tats  and  nitroj^cn  to  almut  J5  jx-t  cent. 
alxjve  normal. 

I'ndcrliill  found  that  as  much  as  ,V'  l'*^''  ^'<^""l-  "'  ^1^<-'  small  in- 
testines of  a  dojj  may  Ik.*  sh»»rt  circuiteil  without  causing  sijjnili- 
canl  iletrimental  chanjjes  in  the  utilization  of  the  various  food 
stutTs.  anil  the  animal  may  ji^ain  in  weight.  This  was  e(|ually 
tnie  when  the  observations  were  made  at  a  ])erio(l  shortly  after 
o|)eration,  or  at  a  j)eriod  several  months  later.  W  hen  as  nnich  as 
6^)  per  cent,  of  the  small  intestines  was  functionally  resected  the 
nutritive  condition  of  the  animal  was  affected.  The  fat  utiliza- 
tion was  decreased  and  the  (K)g  displayed  a  decided  tendency  to 
furnish  a  negative  nitrogen  l)alance.  There  was  a  small  hut 
|>rogressive  loss  of  weight.  The  food  utilization  was  in  general 
apparently  l)etter  inunediately  after  the  operation  than  later.  In 
neither  of  the  al>ovc  animals  did  a  natural  increase  in  fat  intake 
cause  significant  changes  in  the  utilizatinn  ol  this,  or  other  food- 
stuff. 

When  alxnit  75  per  cent,  of  the  small  intestines  of  a  dog  were 
short  circuited.  fo<»d  utilization  was  more  seriously  impaired,  at 
least  at  a  ])erio{l  several  months  after  the  operation.  This  is 
particularly  true  for  fat  utilization. 

All  of  these  animals  displayed  a  greater  ability  to  utilize  car- 
Inihydrates  than  docs  a  normal  dog,  even  though  the  carbo- 
hydrate intake  is  large.  rarlM)hydratc  utilization  was  com])lete 
either  shortly  after  the  operation,  or  months  later.  This  ability 
to  utilize  carl)ohy(l rates  has  Ixren  a  uniform  finding  among  most 
of  the  observers. 

Over  forty  human  cases  are  reported  in  the  literature  where 
large  j)ortions  of  the  small  intestines  have  been  resected  and  upon 
whom  metal)olic  studies  have  Ijeen  made.  Human  cases  behave 
in  general  like  the  lower  animals  and  show  the  similar  clinical 
anrj  metalK)lic  disturbances.  Noteworthy  arc  the  cases  of 
Panchet  (3),  Axhausen  {()).  Storp  (7),  Denk  (H).  I'antino  (9). 
Zcidlcr  (10),  Zusch  (11)  and  others.  Zusch  (in  reported  a 
case  where  316  cm.  of  the  small  intestines  was  functionally  re- 
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sected  in  which  13.7  to  21.3  per  cent,  of  the  diet  nitrogen,  18.  i 
to  38.5  per  cent,  of  the  diet  fat,  and  no  carbohydrate  foods  were 
found  in  the  feces,  without  evidences  of  intestinal  putrefaction. 
Other  reports  show  varying  degree  of  functional  disturbances 
in  patients  following  extensive  resection.  The  disturbances  may 
consist  simply  of  a  frequency  of  bowel  movements  to  severe  diar- 
rheas of  large  watery  stools.  Again  some  gain  in  weight  and 
strength  while  others  die  from  inanition. 

The  interesting  physiological  features  in  our  patient  were 
the  gain  in  weight  and  strength  for  a  period  of  three  years  after 
the  operation,  without  apparent  clinical  symptoms  save  a  fre- 
quency in  bowel  movement  and  an  increased  susceptibility  of  the 
intestinal  tract  to  diets  rich  in  fats  and  indigestible  material,  also 
an  apparent  tolerance  for  carbohydrate  foodstuffs.  In  the  last 
two  years  the  sensitiveness  to  a  change  in  diet  became  exag- 
gerated, associated  with  a  progressive  loss  of  weight  and  of 
strength,  with  an  intense  desire  for  food  and  water.  This  change 
probably  was  the  result  of  a  gradual  closure  of  the  pyloric  pas- 
sage with  an  increased  loss  of  small  intestinal  surface  until  prac- 
tically only  the  terminal  6  cm.  of  the  ileum  was  functionating. 

This  case  is  another  one  of  the  rare  instances  in  medicine 
where  a  large  amount  of  animal  experimentation  is  to  some  ex- 
tent confirmed  l)v  the  o])servation  of  a  human  case. 
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(From  thr  Pathological  Laboratory  of  the  Mount  Sinai  Hospital,  Nnv  York 

City ) 

During  the  course  of  investigations  carried  on  within  the 
|>a<l  year,  Strauss,  HirshfeKl  and  Loewc  (  i  ),  and  Loewc.  llirsh- 
f'clil  and  Strauss  (2)  dcMni»ii>tratcd  that  epidemic  encei)lialitis 
was  due  to  a  tihrahle  virus.  This  naturally  suggested  the  appH- 
cation  of  methods  for  the  cultivation  of  the  fdtrahle  virus.  Our 
early  findings  on  the  organism  were  embodied  in  a  brief  ])re- 
liminary  note  which  ai)peared  in  the  Journal  of  the  Atncrican 
Medical  Association,  1919.  Ixxiii.  1056  (3).  it  is  our  intention 
to  present  the  e.\|)erimental  work  upon  which  the  preliminary 
re|)ort  was  Iwised  and  to  report  additional  investigations  carried 
on  since  that  time. 

I'atholocjy 

The  gross  ajiiKarancc  of  the  brain  of  a  case  of  encephalitis  is 
characterized  by  intense  c<»ngestion  of  the  pia-arachnoid.  and 
there  are  small  areas  which  seem  to  be  deposits  of  fibrin  u|)nn 
the  pia. 

The  histology  of  acute  ejjidemic  encephalitis  or  ence]>halitis 
lethargica  is  very  similar,  if  not  identical,  to  that  of  acute  polin- 
myelitis.  The  difference  l)etween  the  two  diseases  is  chieflv  one 
of  degree  and  localization  (»f  the  lesion.  The  ()rincipal  feature 
is  a  round  cell  infiltrati<»n  of  the  so-called  perivascular  space  or 
more  correctly  the  \'irchow-Robin  adventitial  space.  The  veins 
are  more  affected  than  the  arteries.  In  nlation  to  the  vessels 
there  are  foci  of  small  round  cells  of  varying  extent  which  are 
I»robably  fonned  by  the  migration  of  these  cells  from  the  vessels 
into  the  parenchyma.  \'cry  fretjuently  there  are  minute  hemor- 
rhages an<l  occasionally  the  hemorrhages  are  of  macroscopic  size. 
In  one  case  there  was  a  hemorrhage  of  considerable  extent  in  the 
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centrum  semiovale  which  had  ruptured  into  the  ventricle.  There 
are  areas  of  edema  and  microscopic  areas  of  necrosis.  The 
meningitis  is  characterized  by  the  presence  of  small  round  cells. 
The  lesions  occur  not  only  in  the  cerebrum,  pons,  and  medulla, 
but  also  in  the  cord  and  the  posterior  root  ganglia. 

While  it  is  douljtful  whether  there  is  any  difference  between 
the  histology  of  encephalitis  and  poliomyelitis,  a  distinction  can 
be  made  between  the  two  diseases  in  the  localization  of  the 
lesions.  The  meninges  of  the  cerebrum  are  more  affected  in  en- 
cephalitis than  in  poliomyelitis.  In  poliomyelitis  it  is  rare  to  find 
extensive  lesions  in  the  cerebrum,  while  in  encephalitis  the  basilar 
ganglia  and  midljrain  are  markedly  affected.  The  pons  and 
medulla  are  involved  in  both  diseases  about  equally. 

PatJwlogy  of  Animals 

The  brains  of  both  monkeys  and  rabbits  are  intensely  con- 
gested. There  is  a  meningitis  of  varying  intensity  l)ut  ahvays 
characterized  by  a  predominence  of  small  round  cells.  In  many 
cases  polymori)honuclear  leucocytes  are  almost  entirely  absent 
in  the  inflamed  pia.  The  vessels  are  dilated  and  congested.  In 
some  of  the  rabbits,  especially  those  injected  with  i  c.c.  of  spinal 
fluid,  there  are  extensive  subpial  hemorrhages.  The  lesions  in 
the  brain  are  similar  to  those  found  in  the  human,  namely,  infil- 
tration of  small  round  cells  in  the  Virchow-Robin  spaces,  focal 
intlltrations,  microscopical  hemorrhages,  areas  of  necrosis,  and 
edema.  In  some  of  the  rabbits  there  are  microscopical  areas  of 
focal  necrosis  in  the  sul)cortex  in  which  there  are  peculiar  cells 
the  exact  nature  of  which  we  have  not  as  yet  determined.  In 
some  of  our  animals  the  most  marked  lesions  occurred  in  the 
basilar  ganglia.  |)ons,  and  medulla,  and  this  is  especially  true  of  a 
monkey  and  rabbits  inoculated  with  the  germ.  The  ffltrate  from 
the  nasopharyngeal  membrane  of  a  fatal  case  named  "  W  "'  when 
injected  intracerebraUy  into  rabbits,  killed  the  animals  very 
quickly  and  produced  a  meningitis  and  extensive  hemorrhages. 
Subsequent  inoculations  of  liltrates  of  these  brains  into  other 
rabbits  caused  an  apparent  lessening  of  \irulencc  of  the  virus,  the 
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rabbits  livctl  longer,  ami  tlic  loion  U'cainc  lc»  hcin<>rr!iaj;ic  and 
more  typical  until  tinally  we  obtained  the  classical  picture  of  small 
round  cell  infiltration  in  the  X'irchow-Robin  spaces,  and  focal 
infiltrations  with  \ery  few.  if  any.  hemorrhages.  This  jiarticular 
virus  therefore  produced  in  the  rabbit,  first,  a  pathnl(»gical  pic- 
ture of  a  hemorrhagic  encephalitis  and  subscuiuenily  the  lesion 
which  we  are  accustomed  to  regard  as  more  characteristic  t>f 
epidemic  encejihaliiis. 

As  is  well  kn<»wn  to  investigators,  rabbits  that  die  as  the 
result  of  ex|>erimentation.  show  very  few  symptoms  of  disease 
before  death.  They  are  usually  found  dead  by  attendants  who 
make  rounds  of  the  cages.  This  has  been  true  of  all  of  our  in- 
oculated rabbits  with  two  exceptions: 

R.  -29,  which  had  received  a  liltrate  (»f  the  brain  of  monkey 
12.  was  discovered  a]>i)areiuly  dead  by  the  attendant  and  placed 
in  the  ice  Ixjx.  bOrtunately  we  were  notified  of  its  demise  and 
went  to  autopsy  it.  We  found  the  rabbit  was  still  alive,  but  the 
resjMrations  were  so  shallow  that  it  was  not  surprising  the  at- 
tendant was  deceived.  The  animal  lay  on  its  side  with  eyes 
clo.sed.  legs  extended  and  head  drawn  back.  We  kept  it  alive 
four  days  by  feeding  it  by  gavagc.  It  died  in  a  convulsion.  The 
virus  from  this  rabbit's  brain  was  carried  through  four  gen- 
erations. 

R.  5J  presented  a  similar  clinical  picture  and  we  kept  it  alive 
by  gavage  for  six  days.  The  virus  fmm  its  brain  was  carried 
through  three  generations. 

The  i)icturc  presented  by  these  two  rabbits  was  strikingly 
like  the  lethargy  we  have  observed  in  our  human  cases. 

Inoculation  Jixprriincnts 

We  lK.*gan  <iur  experiments  March  i.  n>i«;.  by  inoculating  a 
Macacus  rhesus  monkey  sulxlurally  and  imraperitoneally  with  a 
saline  emulsion  of  human  brain  from  an  encephalitis  case,  ilu- 
following  day  the  animal  was  ill  and  its  spinal  fluid  contained  i)o 
mononuclear  cells  i>er  c.  mm.  Two  days  later,  fearing  that  the 
animal  might  survive,  we  killed  it.     Sections  of  the  brain  showed 
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multiple  cortical  and  subcortical  punctate  hemorrhages,  and 
microscopically  there  was  perivascular  infiltration  of  mononu- 
clear leucocytes  and  a  moderate  degree  of  meningitis  shown  by 
an  infiltration  of  small  round  cells.  An  emulsion  of  this 
m(»nkey"s  brain  was  then  injected  intraperitoneally  and  iiitra- 
ccrchrally  into  another  Macacus  rhesus  and  no  symptoms  de- 
veloped until  six  days  later  when  the  animal  became  paralyzed  on 
the  side  opposite  the  site  of  injection.  It  was  killed  seven  days 
later,  or  thirteen  days  following  inoculation,  and  there  was  found 
a  large  hemorrhage  surrounded  by  an  area  of  necrosis  at  the  site 
of  the  injection  which  had  been  made  in  the  neighborhood  of  the 
motor  pathway.  The  half  of  the  cerel)rum  which  contained  the 
lesion  was  put  in  formalin  and  the  other  half  in  50  per  cent, 
glycerin  in  cold  storage.  Two  months  later  sections  were  made 
and  showed  the  presence  of  a  meningitis  with  mononuclear  cells 
and  of  perivascular  infiltration  around  vessels  at  a  distance  from 
the  hemorrhagic  and  necrotic  area.  (See  figs.  4.  5.  and  6.) 
This  convinced  us  that  the  inoculation  had  probably  been  suc- 
cessful. We  therefore  made  an  emulsion  of  the  glycerinated 
l^rain  and  inoculated  a  monkey  intracranially.  Aside  from  a 
slight  apathy  this  monkey  showed  no  symptoms.  Two  rabbits 
were  inoculated  with  the  same  emulsion :  both  died.  One  showed 
no  cerebral  lesion,  but  the  other  showed  the  typical  lesions  of 
encephalitis.  We  had  therefore  succeeded  in  transmitting  the 
virus  through  two  monkeys  and  a  rabbit  and  had  further  proved 
that  the  virus  remained  viable  for  two  months  in  50  per  cent, 
glycerin.  It  became  evident  also  that  the  monkey  was  not  very 
susceptible  to  the  virus  obtained  from  the  brain  and  that  inocula- 
tion from  brain  to  brain  was  difficult,  and  that  the  virus  of  the 
disease  resided  in  the  naso-pharynx.  The  next  logical  step  was 
for  us  to  investigate  along  this  line. 

\Ye  chose  a  case  where  the  nasal  discharge  was  very  profuse, 
thick  and  mucopurulent.  This  discharge  was  emulsified  with 
saline  solution  and  pas.sed  through  a  Berkefeld  filter  "  X."  Cul- 
tures on  ordinary  media  showed  it  to  be  sterile.  .\  Macacits  was 
inoculated  intracranially  and  intraperitoneally.     lught  days  later 
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lK)ih  hiiul  lc|;s  were  paretic  ami  the  animal  was  disiinclly  ai)a- 
thclic.  Fourteen  days  after  iiH)Culalion  the  spinal  llnid  contained 
i()  cells  iKT  c.  mm.,  mostly  lymphocytes.  I'.y  tin-  ei^diteenth  day 
it  had  completely  rec<>vere<l.  Two  months  later  this  animal  was 
inoculated  intracranially  with  a  filtrate  (if  nasal  mucous  mem- 
brane which  had  ])ro(luced  lesions  in  monkeys  and  was  very 
virulent  for  rahhits.  We  u.sed  what  we  judj^ed  to  he  three  times 
the  lethal  do.se.  The  animal  j^ave  no  evidence  of  disease,  it 
had  prohahly  acquired  an  immunity. 

Havinjj  found  the  virus  in  the  nasal  discharjj;e  it  was  decided 
to  use  the  naso-pharynj^eal  nnicous  membrane  of  a  fatal  case  for 
incKulation.  This  was  ground  up  in  a  mortar  in  saline  solution 
and  filtered  throujjh  a  llerkefeld  fdter  "  \."'  The  filtrate  was 
found  to  l)e  sterile  on  ordinary  media  and  on  April  7,  a  Mucin  us 
was  inoculated  intracranially  and  intraperitoneally.  The  fol- 
lowing day  there  was  a  right  hemiparesis  and  paresis  of  the  left 
external  rectus.  Three  days  laler  there  were  typical  Jacksonian 
convulsions  of  the  right  .side  which  later  became  general,  and 
stui)or.  These  convulsions  continued  two  days  and  the  animal 
Ix'came  very  weak.  It  was  killed  on  .\pril  13.  six  days  after 
inoculation.  There  were  numerous  cortical  and  subcortical  hem- 
orrhages; one  on  the  surface  of,  and  a  large  one  within,  the 
jK)ns.  There  was  some  necrosis  and  glia  cell  increase  near  the 
hemorrhage.  The  pathological  picture  was  that  of  a  henu)r- 
rhagic  encej)halitis.  .\n  emulsion  of  this  brain  was  injected  in- 
tracranially into  another  monkey  and  two  days  later  there  was 
paresis  of  the  right  arm  and  leg.  The  animal  was  then  killed 
and  the  brain  showed  intense  congestion,  a  large  hemorrhagic 
area  surrounded  by  numerous  cortical  and  subcortical  punctate 
hemorrhages,  and  a  small  area  of  necrosis  in  the  center  of  the 
large  hem<jrrhage.  .\gain  the  picture  of  a  hemorrhagic  en- 
cephalitis. While  in  these  two  mcjukeys  the  typical  histological 
picture  of  epi<lemic  encephalitis  was  not  j)resent.  we  believe  the 
lesion  was  due  to  the  virus  of  the  latter  disease,  for  as  pointed 
out  iK'fore.  we  have  experimental  proof  that  the  virus  can  first 
cause  hemorrhages  an<l  then  later  probably  thntugh  loss  «)f  viru- 
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lence  produce  the  typical  histological  picture  of  mononuclear 
meningitis,  perivascular,  and  focal  infiltration  of  small  round 
cells. 

We  inoculated  another  monkey  with  the  filtrate  of  naso- 
pharyngeal mucous  membrane.  It  developed  a  paresis  of  both 
hind  limbs,  and  was  very  ill  for  four  weeks  and  then  recovered. 
Another  monkey  was  inoculated  with  the  same  filtrate  after  it 
had  been  kept  in  50  per  cent,  glycerine  in  cold  storage  for  two 
months.  It  show'ed  marked  excitability,  ruflied  fur,  and  paresis 
of  left  foreleg.     It  recovered  in  four  weeks. 

Control  Experiments 

One  monkey  was  inoculated  with  2  c.c.  of  the  filtrate  from 
the  nasal  washings  of  a  case  of  influenza  complicated  with  sinu- 
sitis and  broncho-pneumonia  with  a  negative  result. 

Three  other  monkeys  were  inoculated  intracranially  wdth 
filtrates  of  naso-pharyngeal  mucous  membranes  from  cases  which 
died  from  surgical  diseases.     They  were  all  negative. 

Our  investigation  soon  showed  that  rabbits  were  much  more 
susceptible  to  the  virus  than  monkeys.  By  the  time  we  discov- 
ered this  it  was  too  late  to  try  inoculation  of  human  brain  emul- 
sions in  these  animals.  Recently  we  have  obtained  fresh  ma- 
terial from  the  cases,  and  the  following  results  were  obtained. 


Rabbits  In- 
oculated 


No.  Dead 


No.  Rabbits 
with  Lesior  s 


Filtrate  of  human  brain. 


12 


Emulsion  of  human  brain.  .  2  6 


The  filtrate  from  the  nasopharyngeal  mucous  membrane  of  a 
fatal  case  has  been  inoculated  in  a  ral)bit  intracranially  and  pro- 
duced typical  lesions.  This  virus  has  l)een  transmitted  through 
six  rabbits,  the  filtrate  of  a  brain  emulsion  being  used  each  time. 
It  was  then  transmitted  successfully  to  a  monkey  and  back  to  the 
rabbit  for  two  transmissions.  We  then  stopped  because  we 
could  see  no  reason  for  further  pro])agation. 

A   glycerinatcd    filtrate   of   nasal   pharyngeal   mucous   mem- 
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l)ranc  which  ha<l  U'cn  kept  in  coKl  storajjc  fur  i\v»»  mtnilhs  has 
l)een  transmitted  successfully  throujjh  three  rabbits,  and  the  same 
lihrate  which  had  U'en  kept  four  months  in  cold  storage  was 
transmitted  throujjh  f(»ur  rabbits.  This  virus  was  the  one  which 
first  caused  hemorrha«jic  lesions  and  subse(|uently  in  later  rabbits 
the  ty])ical  lesions. 

Control  n.v/^i'rimcnts 

I'iltrates  of  nasopharyngeal  nuicous  membrane  of  live  fatal 
cases  <lying  from  surgical  conditions  and  one  case  dying  from 
mediastinal  tumor  were  injected  intracranially  in  rabbits  with 
negative  results. 

W  c  have  taken  the  naso-pharyngeal  mucous  membrane  of 
rabbits  succumbing  to  inoculations  of  the  virus  and  made  fdtrates 
which  have  lx*en  inoculated  into  rabbits  with  positive  results. 
As  controls  to  these  experiments,  we  have  inoculated  seven  rab- 
bits with  filtrates  of  nasopharyngeal  mucous  nicinliranc  of  rab- 
bits with  negative  results. 

Our  investigation  seems  to  point  rather  conclusively  to  the 
nasopharynx  as  the  j)ortal  of  entry  of  the  infection  and  in  the 
few  exi)eriments  which  we  have  made  thus  far  it  .seems  also  indi- 
cated that  the  virus  can  be  excreted  by  the  nasopharynx.  Our 
clinical  experience  likewise  points  to  the  nasopharynx  as  the 
IKjrtal  of  entry  for  the  infection.  Many  of  the  cases  give  a  his- 
tory of  coryza  and  sore  throat  l)efore  the  onset  of  the  symptoms 
of  encephalitis  and  not  infrequently  the  symptoms  of  a  mild 
sinusitis  are  complained  of.  We  have  seen  three  cases  where  a 
si)ecialist  on  di.seases  of  the  nose  and  throat  had  been  consulted 
JK-cause  of  the  nasal  discharge  and  pain  in  the  face,  and  suspected 
a  mild  sinusitis  which  was  probably  present  though  subsecpiCntly 
the  development  of  the  .symptoms  of  encephalitis  made  the  case 
clear. 

Normal  saline  solution  is  used  in  washing  the  nasopliarynx 
and  the  soluti<»n  is  filtered  through  IJerkefeld  "X"  very  shortly 
after  it  is  obtained.  The  filtrate  is  then  culture<l  on  ordinary 
me<lia  and  if  sterile  i  c.c.  is  injected  intracranially  into  two  or 
three  rabbits.     The  results  of  these  inf)Culations  are  as  follows: 
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No.  Rabbits  No.  Rabbits  No.  Rabbits  Diag.  Made  _.  ,  I  t.      ^ 

No.  Cases        injected  Dead         with  Lesions      in  Cases  "ime        !    Average     ;   Per  Cent. 

i8  38  28  17  14  1-7  clays       3  days  78 


The  inoculation  intracranially  into  rabbits  of  filtrates  of 
nasopharyngeal  washings  has  become  in  our  hands  a  method  of 
diagnosis.  As  noted  it  is  a  method  which  gives  a  positive  result 
in  78  per  cent,  of  cases.  There  are  cases  of  encephalitis  which 
do  not  present  the  classical  symptoms  of  encephalitis  and  it  is  in 
such  cases  that  raljbit  inoculation  has  been  especially  valuable. 

Spinal  Fluid  Inoculations 

Inoculation  of  spinal  fluids  has  demonstrated  that  the  virus 
is  present  in  the  fluid.  One  Macacus  rhesus  received  intracra- 
nially 2  c.c.  of  the  spinal  fluid  of  a  fatal  case  of  encephalitis,  and 
developed  a  paresis  of  the  right  hind  leg.  It  showed  very  marked 
motor  excitability  which  was  followed  by  a  period  when  it  was 
very  apathetic.  It  appeared  ill  for  four  weeks  but  completely 
recovered  at  the  end  of  six  weeks.  Another  monkey  received 
2  c.c.  of  spinal  fluid  which  had  been  kept  on  ice  for  nineteen  days. 
and  which  had  been  obtained  from  a  case  which  subsequently 
recovered.    This  inoculation  was  negative. 

Inoculations  into  rabbits  proved  more  successful  and  we  have 
used  this  method  in  conjunction  with  inoculaticjn  of  nasal  wash- 
ings for  diagnosis.  The  results  of  these  experiments  are  as 
follows : 


^,     ^  iNo    Rabbits  No.  Rabbits  No.  Rabbits'    DiaK.  Es-  ^.  ,  „     .■ 

No.  Cases         Injected  Dead         with  Lesions     tablisbed  ^  ""*  Average        Per  Cent. 

26  .s6  38  22        1         16  1-8  days  I    3  days    i        61 

As  a  control  we  inoculated  ten  rabbits  with  spinal  fluid  from 
cases  of  cerebral  neoplasm,  uremia,  brain  abscess,  and  psychas- 
thenia.     These  inoculations  were  negative. 

In  the  beginning  we  inoculated  rabbits  with  i  c.c.  of  the 
spinal  fluid  from  encephalitis  cases  and  found  that  the  animals 
died  within  12  hours  and  showed  nothing  but  congestion  or  sub- 
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pial  hemorrhages,  but  not  the  typiial  hi»t«»lt)^ncal  lesions.  \Vc 
then  retliicc<l  the  dose  to  \i  c.c.  the  animal  hved  lonjjer.  and  we 
ohtaineil  the  definite  pathological  i)icture.  It  would  ai)i>ear  fr<»m 
this  that  the  spinal  lUiid  of  these  cases  contains  some  toxic  snh- 
stance  to  which  the  ral>l»it  is  very  susceptible,  but  we  have  Udt  as 
yet  l)een  able  to  determine  its  nature. 

Ri'liitionsliif^  to  Poliomyelitis 

When  the  epidemic  of  acute  encephalitis  first  made  its  ai)])ear- 
ance  in  England  opinion  was  divided  as  t<>  whether  one  had  to 
deal  with  botulism,  poliomyelitis  or  a  new  disea.se.  r.ntulism 
was  quickly  ruled  out.  and  later  it  was  seen  that  the  clinical 
picture  was  not  the  same  as  that  with  which  |)hysicians  had  be- 
come familiar  in  the  ej)i(lemics  of  poliomyelitis  in  recent  years. 
The  predominance  of  cerebral  sym])toms.  and  under  this  cate- 
gory are  to  Ik.*  included  the  basilar  ganglia  and  mid-brain,  indi- 
cated either  a  new  di.sease  entity  or  a  modification  of  the  polio- 
myelitic  virus.  Ixjth  as  to  its  virulence  and  its  affinity  for  the  bulb 
and  spinal  cord.  Our  investigations  seem  to  prove  that  we  arc 
tlealing  with  a  new  clinical  entity.  W'c  have  found  in  our  inocu- 
lations of  monkeys  both  with  virus  and  with  cultures  of  the 
organism  that  they  are  e.\tremely  refractory.  Some  of  the  ani- 
mals have  iK'Come  ill  and  then  recovered,  others  have  shown  no 
evidence  of  illness.  As  is  well  known,  monkeys  are  ])eculiarlv 
susceptible  to  the  virus  of  poliomyelitis  and  generally  succumb 
to  the  inoculation.  It  is  unusual  for  them  to  recover  and  have  a 
natural  immunity.  Marks  succeeded  in  infecting  rabbits  with 
inoculations  of  iK)liomyelitis  virus.  He  did  not  produce  the 
typical  lesion  of  poliomyelitis,  but  was  able  to  transfer  the  disease 
from  rabbit  to  monkey.  It  appears  from  his  exi)eriments  that 
the  rabbits  acted  as  a  host  for  the  virus.  Our  investigations 
show  that  rabbits  are  very  susceptible  to  the  virus  and  organism 
of  encephalitis,  although  approximately  50  per  cent.  aj)pear  to 
have  a  natural  immunity.  Those  that  do  succumb  .show  the 
lesions  which  arc  typical  of  the  disease.  Xo  one  so  far  as  we  arc 
aware  has  ever  succeeded  in  producing  poliomyelitis  experimen- 


ENCEPHALITIS    LETIIARGICA  27 

tally  by  inoculation  of  spinal  fluid.  We  have  succeeded,  not  only 
in  our  inoculation  experiments,  Ijut  also  in  isolating  the  organism 
from  the  spinal  fluid.  Therefore  we  feel  justified  in  concluding 
not  only  on  clinical  grounds,  Ijut  also  from  our  animal  inocula- 
tions and  cultures,  that  acute  epidemic  encephalitis  and  acute 
poliomyelitis  are  two  distinct  diseases. 

Relationship  to  Influenza 

During  the  epidemic  of  influenza  in  the  fall  of  1918,  there 
were  a  number  of  cases  of  encephalitis.  These  cases  increased  in 
frequency,  however,  during  the  months  of  January,  February 
and  Alarch,  1919,  after  the  peak  of  the  influenza  epidemic  had 
been  reached.  During  the  summer  there  appeared  a  number  of 
sporadic  cases  of  encephalitis,  and  in  the  early  fall  the  number 
appeared  to  be  on  the  increase,  until  the  onset  of  the  second  in- 
fluenza epidemic  when  there  was  a  marked  rise  in  the  incidence 
of  the  disease.  However,  just  as  in  the  previous  year,  so  again 
it  has  been  noted  that  the  greatest  number  of  encephalitis  cases 
appeared  after  the  influenza  epidemic  had  reached  its  height,  and 
was  on  the  wane.  Many  of  the  cases  of  encephalitis  give  a  his- 
tory of  previous  influenza  infection  antedating  the  onset  by  a 
period  varying  from  a  few  weeks  to  a  few  months.  Some  cases 
have  developed  during  the  convalescence  period  of  what  had 
been  diagnosed  as  an  influenza  infection.  It  would  appear, 
therefore,  that  either  influenza  bears  some  etiological  relationship 
to  encephalitis,  or  that  it  renders  individuals  apparently  more 
susceptible  to  the  disease,  or  that  the  two  appear  to  run  a  syn- 
chronous- course. 

The  animals  in  which  we  have  produced  encephalitis  have 
shown  no  lesions  which  we  can  consider  of  the  nature  of  influ- 
enza. It  is  extremely  difficult  to  determine  the  relationship  of 
these  two  conditions  until  we  know  definitely  what  is  the  etiolog- 
ical factor  in  influenza.  In  three  cases  we  have  isolated  from 
filtrates  or  nasopharyngeal  washings,  organisms  in  pure  culture 
which  closely  resemble  morphologically  the  organism  found  in 
our   encephalitis    series.      This    work    is   now    l)eing    pnxsecuted 
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Fic.  I.     Human  brain.     Mononuclear  cell  infiltration  and  congestion  of  vessels 
in  mcninKcs  of  cerebrum. 
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vigorously,  to  establish  a  possible  etiologic  relationship.  Thus 
far  no  encephalitis  has  been  produced  in  rabbits  with  these 
strains. 

Cidtivatiun  of  Organism 

The  negative  results  of  our  early  cultural  studies  using  ordi- 
narv  lal)oratory  media  for  aeroljic  and  anaerobic  culture,  as  well 
as  the  Rosenow  technic,  soon  convinced  us  that  we  were  dealing 
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Fig.  2.     Human  lirain.     Focal  iiit'iltratioiis  witli  mononuclear  cells  in  the  puta- 
men  (lenticular  nucleus). 

with  an  organism  of  very  discriminating  cultural  requirements. 
This  led  us  to  the  adoption  of  the  tissue  ascitic  fluid  medium  in- 
troduced by  Smith,  ])()pularized  by  Noguchi  and  so  successfully 
used  by  him  for  the  culti\ation  of  Treponema  pallidum  and  other 


30 


LEO    LU i:\VI     AM)    ISKAKl.   STHAISS 


orjjanisnis.  ami  by  I'Icxikt  and  Xojj^uchi  in  K^'^^vi'iK  ili<-'  k'"'"'''^ 
biHlies  i)t  |K)lioinyt'litis.  I'he  orij^inal  Xoj^uchi  tccluiic  has  Iktii 
followcti  closely,  the  \arious  motlifications  which  sufj^ested 
themselves  havinjj  l>een  fniind  unsatisfactory.  TIk-  i)rti)aration 
of  the  medium  as  now  used  is  hrielly  as  f(»llo\vs  : 

Slerilr  ki(hu\    fr.iuMiuiUs  are  transferred  to  tubes  20  cm.  x 


Fic.  3.     Human  brain.     Mononuclear  cell   infiltration   in   the   X'ircliow-Robin 
and  perivascular  span*  of  v<^>«rl  in  the  tegmentum  of  the  mid-brain. 

I  '  J  cm.,  covered  with  ^^  i<>  4  c.c.  of  sterile  ascitic  fluid,  and  incu- 
l>atcd  for  48  Injurs.  At  the  end  of  this  time  the  contaminated 
tuljes  are  detected  by  gross  examination  and  by  dark  lield  ilhiini- 
nation  and  forthwith  discarded.  The  sterile  tul)es  are  then  in- 
fjculateil  and  ascitic  fluid  added  to  form  a  column  alxnit  10  cm. 
high.     X'aseline  of  a  low  melting  point  is  heated  and  iHUired  over 
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the  surface  of  the  fluid  in  a  layer  alxnit  i  cm.  thick.  The  vaseHne 
quickly  cools  and  effectually  seals  the  tube  thus  producing  almost 
perfect  anaerobic  conditions. 

Control  tubes  are  set  up  as  follows:  (i)  Serum  and  vaseline, 
(2)  inoculum,  serum  and  vaseline,  (3)  serum,  kidney  and  vase- 
line.    Both  controls  and  inoculated  tubes  are  incubated  at  T^y"  C. 


Fig.  4.  Monkej-  brain.  Edriuu,  incr' '.-1.-  and  adventitial  inhltraticni  of 
vessel  in  cortex.  Animal  injected  intracerebral'.y  with  emulsion  of  brain  of 
monkev  successfullv  inoculated  with  infected  human  brain. 


The  optimum  solid  medium  is  of  a  gelatinous  consistency, 
made  so  by  the  addition  of  one  part  of  2  ])er  cent,  nutrient  agar 
to  four  or  five  parts  of  ascitic  fluid,  the  kidney  tissue  being  added 
as  usual.     The  customary  controls  are  also  made. 

The  materials  culttu'ed   were  as   follows : 
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I.  l"'rajn"4^nts.  s;ilinc  cmulNioiis,  and  ncrkctcKl  liltraics  of 
saline  eimilsions  of  brains  of  liinnans  and  of  exjKTitnental  ani- 
mals. Itrain  material  was  taken  preferably  from  tlu-  mid-brain 
where  the  most  prnimmueil  lesions  of  this  disease  are  found. 
Material  f«)r  inoeulation  was  rem(»ved  under  the  strictest  sterile 
precautions  and   with   the  brain   /;/  siln.     (irossly  contaminated 


Fk;.   5.     Monkey   brain.     L*<iUx    .>...om.i.k    i.».i  iva.sciilar   infiltration   of   mono- 
nuclear cells.     .Xnimal  same  as  that  pictured  in  Fig.  4. 

material  has  In-en  stored  in  the  refrigerator  in  30  per  cent,  jjlyc- 
erin,  and  sul)se<juently  cultured  rit  bloc  or  j^roimd  up  and  filtered. 

2.  Cerebrospinal  Huids  removrd  inidrr  sterile  precautions 
fnun  patietits  an<l  exj)erimental  animals  were  cultured  in  ainoinits 
from  0.5  to  1.0  c.c. 

3.  Xasopharyngeal  washinjjs   from  living'  patients  were  111- 
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tered  through  the  standard  5N  Berkefeld  or  ]\Iandler  fihers. 
Nasopharyngeal  mucous  memljranes  removed  at  autopsy  from 
humans  and  experimental  animals  were  finely  emulsified  and 
filtered. 

All  filters  used  held  back  B.  prodigiosiis  under  the  same  con- 
ditions obtaining-   in   the   experimental   filtrations.      All   filtrates 


Fig.  6.     Monkey  brain.     Cortex  showing  ])erivascnlar  infiltration   with  mono- 
nuclear cells.     Animal  same  as  tliat  pictured  in  Fig.  4. 

before  being  used  were  cultured  on  ordinary  laboratory  media  to 
in.sure  sterility. 

Control  studies  were  carried  out  on  nasal  washings,  naso- 
pharyngeal mucous  membranes,  cerebrospinal  fluids  and  brains 
of  patients  suffering  from  or  dead  of  diseases  other  than  lethar- 
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gic  encephalitis.       TIu"  nas«>i)harynjj[cal   inucniis   iiR-mhranc  and 
brains  of  nonnal  rabbits  wcro  also  studied. 

In  spite  «»f  the  nnniennis  prccantiniis  used  in  the  ])reparati(>n 
of  the  culture  tulK's.  a  small  jjercentaj^e  of  contaminations  in- 
variably a|>pear.     Most  contaminations  are  detected  grossly,  by 


I-K..  7.  Monkt-y  brain.  .\li>iic.inu  ii;ir  ciil  iiiliitratKHi  in  Virchow-Robin 
space  (adventitia).  Pons.  Animal  inoculated  with  emulsion  of  brain  from 
human  case. 

dense  clouding  of  the  medium,  gas  fonnatinn.  evidence  of  piitre- 
factifm,  and  the  rapid  disintc^'ration  of  the  kidney.  Others  are 
discfnered  on  dark  field  illumination  and  examination  of  smears 
stained  by  the  Gram  method. 

A  successful  growth  is  usually  manifested  »»n  tin-  fifth  to  the 
seventh  day  by  clouding  of  the  medimn  conunencing  alxnit  the 
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kidney  tissue,  the  outline  of  ^\hich  becomes  hazy  and  irregular. 
The  clouding  extends  rapidly  upward  to  within  about  i  cm.  of 
the  top  of  the  ascitic  fluid  column.  The  organisms  are  not  held 
in  suspension  long  but  tend  to  form  clum])s  which  settle  to  the 
bottom  of   the  tube,  leaving  the   supernatant   tUiid   clear.      The 


Fig.  8.  Rabbit  brain.  MonoiuKiiar  cell  infiltration  in  the  meninges  of 
the  cerebrum.  Animal  injected  with  Berkefeld  filtrate  of  nasopharyngeal 
mucous  membrane  from  a  fatal  human  case. 


clouding  of  the  medium  is  due  partly  to  the  growth  of  the  or- 
ganism itself,  and  partly  to  protein  precipitation  due  to  the  acid 
produced  by  the  organisms. 

Transfer  to  solid  medium  can  be  obtained  only  with  the  later 
generations  of  the  organism.  The  growth  in  solid  medium  as- 
sumes different  forms  depending  on  the  adaptability  of  the  given 
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Strain  to  this  type  «>f  culture  incilium.  When  tlic  (irj^anisnis  are 
numerous  a  (htTuse  cloutlinjj  is  ohserved,  most  marked  ahoui  the 
rej;ion  ot  the  kiihiev  and  extenchnj;  upward.  When  tlie  or- 
ijanisms  are  fewer  in  nnmher,  minute  colonies  ajipear  only  in 
the  rej.;ion  ot  ihe  kichiey  <»r  occasionally  scattered  ihrouf^diout 
the  me<lium.  The  colonies  j^ratlually  increase  in  size  so  as  to 
lH.*come  recoj^iizahle  with  the  naked  vyv. 


Fio.  9.  Kal)t)it  l>raiii.  I'Liiwi.cul.u  iiuiliiatiuii  (priiici|ial1y  innnonuclcar 
cells)  of  vessels  in  the  mitl-l>raiii.  Tliird  traiismissidn  in  rabliit  of  virus  origi- 
nally derived  from  human  nasopharyuRi-al  mucous  membrane. 

Studies  of  fluid  cultures  under  dark  field  illumination  reveal 
the  organism  as  minute  j^lohular  refractile  forms,  occurrinj^ 
singly,  in  dij)lo-form.  chains  and  dumps,  the  latter  form  pre- 
dominating, csi)ecially  in  the  older  cultures.  These  bodies  show 
active  Brownian  motion  hut  im  true  motility. 


ENCKPIIALITIS    LETIIARGICA 


37 


In  stained  smears  the  organisms  appear  as  minute  gl()l)nlar 
bodies  which  are  arranged  singly,  in  diplo-forms,  in  chains  and 
clusters.  The  organism  has  an  average  diameter  of  0.25  micra 
as  measured  Ijy  the  ocular  micrometer.  The  reaction  to  the 
Gram-stain  depends  a  great  deal  on  the  medium  used  and  on  the 
ag:e  of  the  individual  culture.     Youn<?'  cultures  and  those  g-rown 


Fig.  10.  Rabbit  l)rain.  Area  of  focal  necrosis  in  proximih'  to  vessels 
showing  the  perivascular  infiltration.  Mid-brain.  Fourth  transmission  in 
rabbit  of  \irus  fleri\ecl   from  human  nasoi)liaryngeal  muciius  membrane. 


on  fluid  medium  are  mostly  ( Iram-positive.  while  older  ctiltures 
and  those  grown  on  solid  media  tend  at  times  to  be  (Iram-nega- 
tive.  The  organisms  stain  well  with  prolonged  staining  in 
Giemsa,  Loeffler's  alkaline  methylene  blue,  Unna's  alkaline  meth- 
ylene blue  (old )  or  Ljubinsky's  pyoktanin-acetic  acid,  after  fixa- 
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tion  in  methyl  or  absolute  alcohol.  These  several  stains  have 
pri»vc(l  valuahle  in  cstahlishing  a  definite  tiiKtorial  reaction  for 
the  orj^anisin  which  is  basophilic  in  nature. 

Tile  orjjanisni  has  l)een  recovered  in  pure  culture  Iroin  I'erke- 
fcld  filtrates  of  the  nas<»pharyiiy:eal  mucous  menihrane  of   four 


I 


Fic.  II.  Kalilut  Itram.  \rra  "i  I'm.iI  inhliratiiui  witli  nuinonuclcar  cflls 
in  the  liasilar  K^nKlia.  Animal  injected  with  ik-rki-fi-ld  filtrate  of  hrain  of 
monkey  successfully  inoculatecl  with  virus  derived  from  human  nasopharyn- 
Kcal  mucous  mcmhrane,  and  wliich  had  heen  transmitted  through  four  genera- 
tions in  rabbits. 

human  cases  of  epidemic  encephalitis.  We  succeeded  in  all  of 
four  attempts.  One  of  these  strains  has  been  carried  on  artificial 
culture  medium  withotu  animal  passage  to  the  fifteenth  j.,'enera- 
tion;  another  to  the  tenth.     Iwiter  strains  have  ])roven  jjatho^^'enic 
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for  animals.  Controls  prepared  with  filtrates  of  nasopharyngeal 
mucous  membrane  of  humans  dying  of  such  conditions  as  car- 
diovascular disease,  megacolon,  peritonitis,  mediastinal  tumor, 
carcinoma  of  the  stomach,  post-operative  hemorrhage  and  em- 
pyema have  all  been  sterile. 


Fig.   12.     Rabbit  brain.     Area  of   mid-brain   showing  perivascular   infiltration 
with  round  cells.     Same  animal  as  Fig.  ii. 


Filtrates  of  nasal  washings  from  seventeen  cases  of  epidemic 
encephalitis  were  cultured  with  positive  findings  in  eleven  cases 
or  65  per  cent.  Many  of  these  strains  were  subcultured  success- 
fully and  carried  along  for  several  generations.  The  organism 
was  recovered  fn^n  brains  of  ra1)bits  injected  with  virus  of  these 
nasal  washings  in  five  instances  as  well  as  from  the  brains  of 
rabbits  injected  with  the  organisms  from  these  nasal  washings 
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Fi<<.  Ij.  kaliliit  lirain.  Curtt-x  of  ccrcliruiii  >iii>«stiiK  total  iiihltration  with 
round  cells  in  proximity  to  vf4*cl  showing  mononuclear  cell  infiltration  of  the 
advcntitia.  Rabbit  injected  with  same  inoculum  as  animal  pictured  in  Figs. 
n  and  12. 
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in  ihrcc  instances.  Contn)!  studies  of  nasal  washings  were  nega- 
tive in  eight  instances  (mastoiditis  (2),  sinusitis,  pyelitis,  ajJixMi- 
diciti>.  empyema,  cholelithiasis,  nephrolithiasis). 

The  •»rganisin  was  recovered  from  the  nas»)i)haryn^;eal  mu- 
cous menihranc  of  three  rabbits  which  showed  typical  clinical 
anil  |)athological  pictures  after  inoculation  with  human  infectious 
material. 

C'erebrtKspinal  fluids  have  yielded  the  «)rganism  in  ten  (tut  of 
twenty  cases.  It  was  found  in  one  case  on  direct  smear  of  the 
sediment  of  the  centrifugalized  spinal  lluid.  The  organism  was 
recovere<l  from  the  brains  of  eight  rabbits  injected  with  the 
spinal  fluid  itself,  and  from  the  brains  of  four  rabbits  injected 
with  the  organisms  derived  from  these  spinal  lluids.  Might 
spinal  fluids  from  j)atients  sulTeriug  from  brain  abscess,  brain 
tumor,  psychasthenia.  uremia,  nniltiple  sclerosis.  tul)erculous 
meningitis,  neurosyphilis  an<l  spinal  cord  tumor,  were  all  cul- 
tured with  entirely  negative  results. 

.\  total  of  51  rabbit  brains  was  cultured,  u^ing  I'.erkefeM  fil- 
trates of  brain,  blocks  of  brain  and  etnulsions  of  brain.  The 
organism  was  successfully  recovered  from  ^4  of  the  51  brains 
culturetl.  or  66  per  cent. 

.\  total  of  six  monkey  brains  fn»m  animals  injected  with 
various  viruses  was  cultured  with  five  i)ositive  results,  or  85 
j)er  cent.  The  organism  was  demonstrated  in  cultures  of  blocks 
of  a  glycerolated  brain  kept  in  the  refrigerator  for  three  and  a 
half  months.  A  positive  culture  was  obtained  from  the  brain 
of  a  monkey  that  was  injected  with  the  seventh  generation  of  a 
culture  of  human  naso|)haryngeal  mucous  membrane. 

After  nuiTJerous  attempts  and  by  various  means  we  have 
finally  lK.*en  able  to  isctlate  the  organism  from  human  brains.  We 
achieved  our  earliest  and  l)est  results  with  a  case  of  lethargic 
encephalitis  that  ran  a  very  ra])id  course — death  ensuing  in  five 
<lays.  Positive  cultures  were  obtained  on  the  first  attempt  by 
the  use  of  large  blocks  of  brain  tissue.  In  another  instance,  we 
were  able  to  use  «)nly  filtrates  liecause  the  brain  was  grossly  con- 
taminatc*d.     It  is  our  impression  that  the  organism  exists  in  the 
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human  l>rain  in  an  attcMUiatcd  form  or  in  Mtch  small  miml>c'rs  that 
it  is  only  hy  iRTsistencc  and  the  use  of  special  methods,  viz..  con- 
centration ill  iiuim.  that  successful  growths  are  ohtained. 

Tile  seventh  jjeneration  of  a  culture,  orij^inally  derive*!  from 
a  50  |)er  cent,  jjlycerolated  filtrate  of  human  nasopharyiij^eal 
mucous  memhrane.  hroujjht  down  a  monkey  with  the  typical 
clinical  ami  pathological  picture.  As  in  the  case  of  the  virus, 
however,  monkeys  are  apparently  refractory  to  this  organism. 

( )ur  rahliit  inoculation  e.xperiments  ha\e  Keen  carried  out 
with  a  numl)er  of  strains  preferably  in  the  later  {^venerations. 
AlxHit  50  |)er  cent,  have  succunil)ed  with  typical  lesions.  The 
incubation  |>eriod  varies  from  2  to  42  days.  The  strains  used 
have  l>een  two;  derived  from  filtrates  of  two  human  nasopharyn- 
j^eal  mucous  membranes.  I'iltrates  of  cultures  from  the  third  to 
the  eleventh  jjenerations  were  injected  intracranially  into  JO 
rabbits — 12  succumbing  with  ty])ical  lesions.  I'urther  successful 
animal  transmissions  were  made  with  filtrates  oi  these  brains. 
Cultures  derived  from  the  brains  of  inoculated  animals  have 
proved  i)atliogenic  for  rabbits  in  approxiinateK  50  per  cent,  of 
the  rabbits  injected. 

Colonies  picked  from  solid  cultures  of  these  strains  have  l)een 
grown  in  fluid  me<liuni.  These  cultures  injected  intracranially 
into  rabbits  have  produced  lesions  in  five  of  eight  animals. 

Cultures  of  organisms  <kTive(l  from  spinal  fluids  and  of  or- 
ganisms isolated  from  the  brains  of  rabbits  injected  with  these 
cultures  have  pnxluced  lesions  in  five  of  twelve  animals  in- 
oculated. 

We  wish  to  j)oint  out  in  connection  with  our  animal  experi- 
ments that  we  have  not  only  produced  typical  lesions  in  rabbits 
with  cultures  derived  from  virus  of  various  kinds  but  have  l)een 
able  in  many  instances  to  recover  the  organism  from  the  brains 
of  animals  so  injected  and  to  produce  again  the  disease  in  ani- 
mals with  later  generati<ins  of  these  same  organisms. 

The  niicr(M»rganism  which  we  have  is( dated  resembles  in 
morphology  and  in  cultural  characteristics  that  found  by  I'lex- 
ner  ami  Noguchi  in  jHilifiniyelitis.  It  difTers  in  virulence,  inci- 
<lence  and  in  the  abilitv  to  infect  rabbits.      The  isolation  of  the 
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organism   from  the  spinal  fluid  sharply  differentiated  this  dis- 
ease from  poliomyelitis. 
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Since  our  article  was  read  we  have  noted  in  the  Comptes  Rendu  des  Sci- 
ence de  la  Societe  de  Biologic,  March,  1920,  articles  bj'  Levaditi  and  P.  Har- 
vier  confirming  our  work.  Thej-  have  succeeded  in  producing  encephalitis  in 
rabbits  and  guinea  pigs  bj-  the  intracranial  and  intraocular  injection  of  in- 
fected human  brain.  After  a  number  (7)  of  passages  through  the  rabbit  the}' 
found  that  the  virus  became  pathogenic  for  the  monke\-.  They  agree  with 
us  that  epidemic  encephalitis  is  due  to  a  specific  filterable  virus  different  from 
poliomyelitis  ;  that  it  can  be  preserved  in  glycerin  ;  and  that  no  organism  could 
be  obtained  by  the  ordinary  methods.  They  make  no  mention  of  an  attempt 
to  cultivate  their  virus  on  the  tissue-ascitic  fluid  medium. 

Discussion : 

Dr.  Xorris:  I  want  to  congratulate  Drs.  Strauss  and  Loewe  on  their 
notable  presentation,  and  the  splendid  work  which  they  have  done.  1  think 
there  is  no  question  at  all  but  that  they  have  proved  their  point,  namely,  that 
we  are  dealing  with  a  filterable  virus.  I  do  not  feel  at  all  capable  of  express- 
ing anj'  opinion  of  the  bacteriological  work.  I  have  done  enough  of  that 
work  to  know  how  precarious  the  Xoguchi  method  is,  and  what  care  must 
be  used  with  it.  I  think  as  the  paper  was  presented  that  it  would  be  very 
ungracious  to  say  that  Dr.  Loewe  has  not  proved  his  point,  but  I  think  that 
there  is  the  opening  left  to  me  to  think  that  the  organism  which  he  has 
shown  on  the  screen  is  not  the  etiological  factor,  but  one  which  is  symbiotic 
with  the  filterable  virus.  That  of  course  is  nothing  against  Dr.  Loewe's 
claim  as  to  the  infectivitj'  of  his  cultures.  We  must  take  it  for  granted  that 
a  filterable  virus  was  present  in  the  eleventh  generation  and  that  it  has  been 
growing  in  symbiosis  with  the  etiological  organism. 

Dr.  Wood:  I  have  had  only  three  recent  autopsies  on  cases  of  encepha- 
litis, and  what  is  interesting  in  the  sections  of  these  lesions  is  their  great 
extent  as  compared  to  the  human  cases.  The  cortical  lesions  were  very  slight 
in  the  human  brains,  although  they  varied  in  distribution  and  in  amount,  and 
even  in  the  basal  ganglia  and  pons  were  less  than  those  shown  in  the  animals. 

Dr.  Libmax  :  In  regard  to  the  point  Dr.  Norris  made,  I  am  not  sure  that 
it  is  correct.  Even  if  one  assumed  that  the  organism  one  sees  in  these  cul- 
tures is  not  the  agent  of  the  disease,  but  that  the  agent  is  in  the  fluid  part 
of  the  culture,  the  fact  would  still  remain  that  Dr.  Strauss  and  Dr.  Loewe 
have  succeeded  in  cultivating  that  virus,  and  have  infected  animals  with  it. 
The  work  is  of  importance  also  in  that  it  helps  prove  the  validity  of  the 
poliomyelitis    work.     Apparenth',    we    will    find    that    there    is    a    number    of 
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tihrahic  viruses  which  show  the  same  urKatiisin  on  microscopic  i-xamination. 
Thar  they  do  not  occur  all  over  is  evidenced  liy  tlu-  fact  that  tlicy  arc  not 
present  in  the  cerehro-spinal  Huid  in  cases  of  poliomyelitis,  but  have  been 
recovered  from  the  spinal  fluid  in  cases  of  epidemic  encephalitis.  For  the 
present  there  is  the  Kreatcst  difticulty  in  deciding  the  nature  of  these  organ- 
isms, except  by  animal  inoculation.  For  proper  classification,  wc  will  need 
new  methods.  It  reminds  mo  of  the  early  work  in  hacterioloKy.  When 
l>acterioluK>-  was  first  IteKun,  the  orKanisms  were  urown  in  fluid  media,  and 
pure  cultures  could  not,  except  by  accident,  be  obtained.  Later,  solid  media 
were  introduced,  and  still  later  the  brilliant  mind  of  Theobald  Smith  in- 
creased our  knowledKC  of  diffcrentiatinK  these  bacteria  by  means  of  studies 
in  acid  production.  It  seems  to  me  that  it  is  of  the  greatest  importance  to 
have  men  enter  the  fieUI  of  bacterio'.oKy  wlm  have  jirufound  chemical 
knowled(;c. 

As  Dr.  Strauss  has  pointed  out,  you  can  use  the  animal  inoculations  for 
differential  diagnosis.  Last  summer  I  saw  a  woman  who  had  been  subjected 
to  artificial  induction  of  labor,  because  she  was  thought  to  be  suffering  from 
toxemia  pregnancy.  The  clinical  appearance  of  the  case  made  me  sus|»ect 
that  she  was  really  suffering  from  ei)i(lemic  encephalitis.  I  made  washings 
of  the  nasopharynx,  and  they  were  injected  into  rabbits  by  Dr.  Loewc. 
Typical  lesictns  were  produced  in  the  animals. 

I)k.  Ijjkwe  :  I  wish  to  emphasize  the  fact  that  we  cultivated  the  virus  in 
solid  media  and  selected  isolated  colonies.  The  colonies  were  then  inocu- 
lated in  fluid  medium,  and  with  such  cultures  |)ositive  results  were  obtained 
in  animals. 
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HKNKV   K.    MIIJ-KK,    .M.D. 

The  history  in  this  case  is  brief,  because  the  man,  who  was  a  postman, 
forty  years  old.  was  brought  to  the  hospital  one  evening  "  in  extremis."  The 
only  history  which  could  be  obtained  was  that  about  one  month  before,  he 
had  vomited  a  consitlcrable  (juantity  of  blood.  He  had  not  been  well  since 
then,  and  had  complained  of  weakness  and  frecjuent  attacks  of  epigastric 
pain.  Two  days  before  his  admission  the  patient  began  to  have  slight  fever, 
it  is  said,  with  severe  headache  and  abdominal  pain.  He  vomited  a  consid- 
erable quantity  of  dark  brown  fluid  which  contained  some  bright  red  blood. 
On  admission  the  patient's  pulse  was  exceedingly  small ;  he  was  cyanosed  and 
very  weak.  During  the  night  he  was  extremely  restless,  and  he  died  about 
seven  o'clock  the  next  mr>rning. 

On  admissi<jn  his  blood  pressure  was  105  systolic  and  50  diastolic  ;  tem- 
perature lof/»,  pulse  1.^^.  respiration  24. 
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Autopsy:  The  I)ody  was  a  well-developed  and  well-nourished  male  suIj- 
ject.  The  skin  and  mucous  membranes  were  remarkably  pale.  There  was 
no  external  evidence  of  syphilis.  The  bony  frame  was  normal  and  showed 
no  evidence  of  syphilis.  Since  the  examination  was  restricted  to  the  chest 
and  abdomen,  a  good  view  of  the  base  of  the  tongue  could  not  be  obtained, 
but  so  far  as  could  be  seen,  there  were  no  scars  present.  The  penis  was 
normal  and  a  definite  scar  could  not  be  made  out.  The  testicles  were  larger 
than  normal.  Superficial  lymph-nodes  were  not  palpable,  excepting  in  both 
groins,  where  they  were  slightlj'  enlarged  and  indurated. 

The  heart  was  moderate!}'  enlarged,  due  to  an  hypertrophy  of  the  left 
ventricle.  The  musculature  showed  no  focal  lesions  except  large  opaque 
areas  of  degeneration  in  the  tips  of  the  papillary  muscles  in  the  left  ventricle. 
Both  coronaries  showed  earlj-  arteriosclerotic  lesions  and  a  few  very  doubtful 
lesions  of  syphilis  were  present  in  the  upper  thoracic  and  lower  abdominal 
portions  of  the  aorta. 

The  lungs  were  soft  and  fluffy,  and  showed  a  high  grade  of  anemia. 
There  were  no  focal  lesions.  The  pulmonary  vessels  were  normal  and  a 
search  for  syphilitic  lesions  yielded  negative  results. 

The  splcoi,  adrenals  and  pancreas  were  negative. 

The  kidneys  appeared  slightly  larger  than  normal,  their  combined  weight 
being  325  gm.  The  capsule  was  somewhat  adherent.  The  cortex  was  slightly 
thickened,  and  the  markings  were  indistinct,  due  largely  to  a  high  grade  of 
anemia. 

The  pelvis,  ureters,  bladder,  sejninal  z'esicles  and  prostate  presented 
nothing  unusual. 

The  /j7vr^  pale  yellow  in  color,  presented  no  focal  lesions.  The  bile  ducts 
were  patulous. 

Of  the  gastrointestinal  tract,  the  esophagus  was  normal.  The  stomach 
contained  about  one  liter  of  blood-stained  watery  fluid.  The  mucosa  of  the 
duodenum  was  edematous,  and  a  small  circular  ulcer,  measuring  3  mm. 
across,  was  found  on  the  posterior  wall  about  3  cm.  from  the  pyloric  ring. 
Behind  the  duodenum  at  this  point  was  found  an  irregularly  egg-shaped  mass 
about  2x5  cm.  The  cavitj-  in  this  mass  communicated  with  the  duodenum 
through  the  ulcer  referred  to  above,  and  upon  dissection  proved  to  be  an 
aneurysm  of  the  hepatic  branch  of  the  coeliac  axis,  involving  also  the  gastro- 
duodenal  branch  arising  from  the  hepatic  artery.  The  sac  was  lined  with 
laminated  blood  clots. 

The  remainder  of  the  gastrointestinal  tract  presented  nothing  unusual 
apart  from  a  hyperplasia  of  the  solitary  follicles  of  the  colon,  and  the  pres- 
ence of  a  large  amount  of  altered  blood,  particularly  in  the  large  gut  and 
the  lower  ileum. 

Microscopic  Examination :  Sections  of  the  wall  of  the  aneurysm  showed 
practically  an  entire  absence  of  elastic  tissue  fibers,  the  wall  of  the  sac  being 
made  up  almost  completely  of  hyalin  connective  tissue.  One  section  showed 
a  small  calcified  plaque  in  the  wall,  and  focal  collections  of  lymphocj-tes 
around  the  blood  vessels  of  the  adventitia,  and  small  collections  of  lympho- 
cytes and  large  Ijrownish  pigment-bearing  cells  in  the  wall  of  the  sac. 
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A  section  throuKli  otic  of  the  slight  scar-like  (lc|)rcssions  of  the  aorta, 
suspicious  of  being  syphilitic  in  the  gross,  showed  no  loss  of  elastic  fibers 
nor  any  other  signs  of  syphilis.  There  was  only  thickening  and  atheroma  of 
the  intima. 

Sections  of  the  wall  of  the  aneurysm  stained  l)y  Levadili's  method  for 
spirochetes  failed  to  show-  any  such  organisms. 
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(I'rom  the  ratholmjical  Laboratories,  Rcllcx'uc  Hospital,  Dr.  Doui/las 
Symmcrs,  Director) 

Priniary  tumors  of  the  luiii;  occur  so  infrc(|iK'ntIy  that  every 
case  is  well  worth  re|>ortin.i;.  W  hen  ilie  tunior  i>  a  primary  sar- 
coma, it  comes  almost  into  the  cate^^)ry  of  medical  curiosities. 
Adler  (  i  i  was  able  to  tiiid  Only  ninety  ca.ses  in  the  literatu^re, 
hut  many  of  these  lack  sufficient  evidence  to  make  his  rejxjrt  en- 
tirely tntstworthy.  A  case  was  reported  in  the  Mrdicdl  L'linics 
of  Xitrtli  America  (2),  but  the  description  is  not  (|uite  dear  as 
to  the  origin  of  the  tumor.  One  or  two  other  ca.ses  have  been 
re|X)rte(l  in  this  country  during  the  past  three  years. 

The  patient  was  a  man,  ajjc  32.  who  was  admitted  to  Bellevue  Hospital 
on  the  service  of  Dr.  Nammack.  whom  I  desire  to  thank  for  permission  to 
abstract  this  case,  on  Hecember  yth.  He  died  December  j6,  1919.  The  pa- 
tient stated  that  he  had  a  cough  every  winter  for  many  years  and  expecto- 
rated a  great  deal  during  these  periods.  He  had  been  feeling  bad  for  a 
week.  I»ut  did  not  stop  work  until  three  days  previous  to  admission.  He  was 
suffering  from  extreme  shortness  of  breath,  was  very  weak  and  his  tempera- 
ture was  high. 

Physical  exaininatioti  showed  a  poorly  nourished  white  male.  The  pui)ils 
were  equal,  reacted  to  light ;  no  nystagmus ;  the  sclera*  were  clear  and  the 
conjunctivae  normal.  The  mucous  membrane  of  the  mouth  was  slightly  con- 
gested, the  tongue  covered  and  dry,  and  the  tonsils  slightly  enlarged.  There 
was  no  rigidity  of  the  neck;  the  anterior  and  posterior  cervicals  were  en- 
large<!.  The  heart  was  displaced  to  the  right  of  the  mid-sternal  line.  Lungs 
showed  flatness  on  left  side  from  second  interspace  downward,  anteriorly, 
and  extending  into  the  axilla  as  high  as  the  second  rib,  and  as  far  back  as  the 
mid-axillary  line.  Over  this  the  vocal  fremitus  was  absent.  The  dullness 
also  extended  to  the  posterior  axillary  line  in  the  tifth  interspace.  The  rest 
of  the  physical  examination  was  negative. 
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December  13,  1919  (note  by  Dr.  Nammack)  :  The  patient  looked  chroni- 
cally ill,  markedl}'  emaciated,  anemic  and  very  irritable.  The  heart  was  dis- 
placed to  the  right  so  that  the  right  border  was  two  and  a  half  inches  to  the 
right  of  the  mid-sternal  line.  The  apex  seemed  to  be  under  the  lower  part 
of  the  sternum.  The  maximum  impulse  was  in  the  fifth  space,  one  inch  to 
the  right  of  the  mid-sternal  line.  The  left  border  of  the  heart  could  not  be 
elicited.  A  systolic  murmur  was  heard  all  over  the  right  chest  anteriorly. 
Over  the  second  space  on  the  left  side  there  was  a  short  to-and-fro  murmur, 
probably  pleuro-pericardial.  The  right  lung  was  resonant  all  over  and  there 
were  harsh  vesicular  breath  sounds.  The  left  lung  was  resonant  in  the  pos- 
terior and  anterior  portions,  from  the  apex  to  the  second  space.  The  breath 
sounds  on  this  side  also  were  harsh  and  vesicular.  A  few  subcrepitant  rales 
were  heard  at  the  base,  anteriorlj',  from  the  second  space  down,  and  as  far 
back  as  the  posterior  axillary  line  there  was  absolute  flatness  and  absence  of 
breath  sounds.  The  veins  of  the  abdomen  were  distended.  The  patient 
held  himself  rigid  so  that  he  could  not  be  examined  satisfactori'}-.  The  ax- 
illary, epitrochlear  and  inguinal  lymph  nodes  were  slightly  enlarged.  The 
knee  jerk  reflexes  were  hj'peractive.  Blood  pressure:  Right — 95/45;  left — 
95/50.  Impression:  Tumor  of  lung  (primary),  possibly  Hodgkin's  disease. 
The  patient  was  running  septic  temperature. 

December  16,  1919:  Blood  Wasserman  negative. 

December  18,  1919 :  Patient  was  running  septic  temperature  with  one  or 
two  chills  every  day.     Blood  culture  was  positive  for  streptococcus  viridans. 

December  20,  1919:  Exploratory  thoracentesis  showed  no  fluid.  Rectal 
examination  was  negative  except  for  prostate  being  somewhat  firm. 

December  23,  1919 :  Roentgen-ray  examination.  The  left  pulmonic  field 
was  very  small,  due  to  complete  obhteration  of  the  illumination  of  the  lower 
three  fourths.  The  upper  boundary  of  this  area  of  illumination  was  convex 
and  located  at  about  the  level  of  the  second  rib  anteriorly.  The  lower 
boundary  was  located  at  the  tenth  rib  posteriorly.  There  was  obliteration  of 
the  illumination  of  the  left  costophrenic  sinus.  There  was  a  small  illumi- 
nated area  between  the  left  costophrenic  sinus  and  the  lower  portion  of  the 
non-illuminated  area.  There  was  retraction  of  the  trachea  into  the  left 
thorax,  and  slight  deviation  of  the  heart  to  the  right.  The  findings  suggested 
the  presence  of  a  mass  in  the  left  lung  associated  with  small  pleural  effusion. 
Diagnosis  :  Tumor  of  the  lung. 

The  relatively  sudden  onset  of  the  symptoms  and  the  rapidly 
fatal  course  of  the  disease  was  of  clinical  interest  in  this  case, 
and  was  also  noted  in  several  of  the  other  cases  reported.  In 
this  instance,  the  streptococcus  viridans  .sepsis  undoubtedlv  in- 
fluenced the  rapid  termination. 

I'ostmortcm  Record:  The  body  was  that  of  a  white  male,  52  years  old, 
five  feet,  ten  inches  in  height  and  weigliing  about  125  pounds.  The  external 
configuration    of    the    bodj-    was    normal,    except    for    a    marked    generalized 
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icterus  and  a  small  recent  decubitus  over  the  sacrum.  Rigor  mortis  was 
complete.  Postmortem  hypostasis  was  prescni  in  the  dependent  i)ortions  of 
the  l»ody.  The  hair  everywhere  was  normally  developed  and  distributed. 
The  l\mph  nodes  in  the  left  axilla  were  palpable.  The  scalp  was  clean  and 
covered  with  gray  hair.  The  pupils  were  e<|ual.  rcRular  and  in  mid-dilatation. 
The  sclent  were  icteric.  There  was  one  petechial  spot  in  the  lower  conjunc- 
tiva of  the  riffht  eye.  The  nose  and  ears  externally  were  neRativc.  The 
teeth  were  in  fairly  good  condition.  The  lips  were  dry  and  excoriated.  The 
thorax  was  symmetrical.  The  abdomen  was  ntit  prominent.  The  external 
genitalia  were  negative.  There  was  a  pendulous  fd)roma,  about  the  size  of  a 
pigeon's  egg.  on  the  posterior  aspect  of  the  right  thigh.  The  subcutaneous 
fat  was  poorly  developed.  The  abdomen  was  dry  and  there  were  no  adhe- 
sions. The  liver  extended  17  cm.  below  the  free  costal  margin  in  the  mid- 
axillary  line.  The  diaphragm  reached  the  seventh  rib  on  the  right,  the  fifth 
space  on  the  left.  The  ajjpendix  was  small  and  thickened  and  bound  down 
by  numerous  adhesions  to  the  posterior  wall  of  the  abdomen. 

Chtst:  On  opening  the  thoracic  cavity,  the  heart  was  displaced  to  the 
right  and  downward  so  that  fully  S  cm.  of  the  precordial  area  was  to  the 
right  of  the  median  line.  The  thymus  was  not  recognizable  as  glandular 
tissue  and  was  replaced  by  numerous  fibrous  adhesions  between  the  lungs, 
mediastinum  and  the  precordial  area.  The  left  pleural  cavity  was  practically 
obliterated  by  many  firm  and  some  easily  destroyed  adhesions  throughout  the 
entire  extent  except  near  the  apex.  The  cavity  contained  approximately  20 
ex.  of  fluid.  The  right  pleural  cavity  contained  similar  adliesions  which  were 
easily  destroyed.  The  pericardial  sac  contained  about  40  c.c.  of  yellowish 
purulent  fluid.  The  visceral  and  parietal  portions  of  the  pericardium  had  a 
dull,  reddish,  glazed  appearance  on  which  there  was  some  fibrinous  deposit. 

Heart:  The  heart  was  large,  weighing  400  gm.  The  epicardium  was  of  a 
dull  red  color  as  described.  The  muscle  in  the  left  heart  was  hypertrophied. 
On  section,  it  was  fairly  firm,  reddish  brown  in  color,  and  there  were  numer- 
ous fine  whitish  striations,  some  of  them  very  prominent.  The  endocard  um 
was  smf>oth  but  opaque  in  the  left  auricle  and  somewhat  opa<|ue  in  the  left 
ventricle.  The  valves  on  the  right  side  were  normal.  The  foramen  ovale 
was  patent.  The  mitral  valve  was  somewhat  thickened,  likewise  the  chordae 
tendinar.  and  there  was  slight  retraction  of  their  margins.  On  the  aortic 
valves  there  were  vegetations  especially  on  the  right  posterior  cusp  where  a 
large  vegetation,  roughly  75  x  100  mm.,  projected  upward  into  the  aorta.  On 
the   remainder   of   the   cusps   there   were   small    verrucous   vegetations.     The 

-  were  fused  for  a  distance  of  from  .1  to  4  mm.     Immediately  behind  the 

valve  there  were  hard,  calcific  atheromatous  changes.     The  coronary 

Is    showed   a    few    s<»ft    atheromata.     The    aorta    showed    atheromatous 

,   iccs  throughout  its  entire  extent,  more  marked  in  the  lowermost  portion 

where  there  were  calcific  plaques.     The  pulmonary  artery  was  normal. 

Lungs:  The  left  lung  weighed  2285  gm.  The  lower  lobe  was  most  promi- 
nent and  of  a  stony  hardness.  Its  |)osition  in  the  thorax  caused  it  to  com- 
•"  •  :•  :■' r  lol>e  consi<lerably  so  that  this  portion  of  the  lung  was  soft 
..     .  .....    without  air.     At  the  apex   there  were  a   few   small,  calcific 
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nodules.  The  lower  lobe  was  everywhere  covered  by  dense  fibrous  adhesions 
and  connective  tissue.  On  section,  the  entire  lobe  was  converted  into  a  stony- 
hard,  white  tumor  mass  in  which  no  definite  structure  could  be  ascertained 
e.xcept  here  and  there  localized  areas  which  had  a  distinctly  yellowish  tinge 


^■i?^ 


I 


'':^im\:.^ 


.V-. 


(Fig.  1).  A  few  small,  caseous  areas  were  also  present  in  this  situation. 
The  tumor  mass  resembled  carcinoma,  was  very  firm  and  not  markedlj-  vas- 
cular. The  bronchi  on  this  side  were  considerably  congested  and  compressed, 
but  contained  no  fluid.     The  peribronchial  lymph  nodes  were  not  enlarged. 


52  A.  V.  ST.  GEORGE 

There  was  no  definite  point  of  origin  of  this  iiimor.  Tlu-  smaller  bronchi  in 
this  hniK  were  for  the  most  part  ohhterated ;  the  larger  branches  wt-rc  dry 
and  Klaz^d. 

The  right  iung  was  large  and  crepitated  tlirouKhout.  In  the  lower  i)or- 
tion  it  was  of  a  darker  red  color  and  lirmcr.  On  section  and  on  palpation, 
there  were  a  number  of  hard,  circumscribed  nodules  which,  on  opening,  were 
of  a  dull  red  color,  somewhat  paler  in  the  center,  the  largest  measuring  not 
more  than  one  and  one  half  cm.  in  diameter,  and  the  majority  about  the  size 
of  a  i>ea.  The  lower  lobe  exuded  a  considerable  amount  of  dark  reddish, 
frothy  blood.  Al  the  apex  were  two  or  three  calcific  nodules.  The  bronchi 
on  the  right  side  were  congeste«l  and  contained  a  moderate  amount  of  piiik. 
frothy  fluid.  The  peribronchial  l\inj>h  nodes  were  not  enlarged.  The  medi- 
astinal area  showed  no  tumor  formation. 

Sfliwn:  The  spleen  was  large  and  weighetl  655  gm.  The  capsule  was  not 
thickened.  The  organ  was  somewhat  .soft  and  friable.  On  .section,  it  pre- 
sented a  dull  red.  grumous  surface  in  which  the  lymphoid  tissue  was  no 
longer  distinguishable.  There  were  two  small  accessory  spleens  in  the  mesen- 
tery near  the  lower  pole.  The  splenic  artery  showed  a  few  yellowish 
atheromata. 

Lh'cr:  The  liver  was  normal  in  size;  the  .surface  and  border  were  smooth, 
and  the  organ  was  somewhat  comjjrcssed  in  its  antero-postcrior  diameter. 
On  section,  it  presented  a  dull  grayish  color  and  exuded  a  slight  amount  of 
blood.  There  were  no  other  lesions  in  the  gross.  The  duct  and  vessels  were 
patent.  The  gall-bladder  wall  was  normal.  The  gall-bladder  was  d  steiide*! 
with  a  considerable  amount  of  dark  green,  sticky  bile. 

Pancreas:  The  pancreas  was  normal  in  size  and  normal  on  section.  The 
lymph  nodes  at  the  head  of  the  pancreas  and  in  the  region  of  the  gall  ducts 
were  enlarged,  pink  in  color  and  succulent,  but  without  evidence  of  tumor 
growth. 

Adrenals:  The  adrenals  were  normal  in  size.  On  section,  they  exuded  a 
considerable  amount  of  blood.  Both  adrenals  contained  whitish,  irregular 
but  sharply  demarcated  areas  which  were  adenomata. 

Kidneys:  The  kidneys  were  normal  in  size  and  imbedded  in  but  little  fat. 
The  capsule  stripped  without  much  resistance,  leaving  a  finely  granular  sur- 
face in  which  there  were  numerous  whitish  areas  about  I  to  2  mm.  in  diameter 
(adenomata).  On  section,  the  cortex  was  somewhat  narrowed  and  a  consid- 
erable amount  of  fibrous  tissue  was  present.  In  the  cortex  of  the  left  kidney 
near  the  upper  pole  was  a  pale,  somewhat  oval  sha|)ed,  sharply  demarcated 
area,  alxjut  5  mm.  in  diameter,  i  to  1.5  cm.  in  length,  and  a|)|iarently  a  tumor 
metastasis.     The  pelvit  and  ureter  of  both  ki<lneys  were  normal. 

liladder:  The  bladder  was  distended  with  about  six  ounces  of  clear  urine, 
but  there  were  no  lesions  in  the  gross. 

Testes:  The  testes  were  normal  in  size  and  rather  firm.  The  tubules 
pulled  out  readily. 

I'roslate:  The  prostate  was  normal  in  size.  On  section,  it  showed  a  very 
firm.  '  it  cream  ctdored,  smooth  surface. 

'.  is:  From  its  commencement  to  its  termination  in  the  stomach, 

it  wa*  iturnial. 
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Stoiiiacli:  The  stomach  showed  no  marked  lesions  except  sHght  conges- 
tion.    The  rugse  were  prominent. 

Intestines:  The  remainder  of  the  large  and  small  intestines  showed  no 
lesions  in  the  gross. 

Af^pendix:  The  appendix  was  much  thickened  and  sclerotic  and  its  lumen 
was  considerably  narrowed. 

Tongue:  The  tongue  was  normal,  as  were  also  the  larjaix  and   trachea. 

Thyroid:  The  thyroid  was  normal  in  the  gross. 

Brain:  The  scalp  was  removed  without  difficulty.  The  skull  sawed 
through  readily.  On  removing  the  calvarium,  a  considerable  amount  of  pial 
fluid  exuded  from  the  cranial  cavity  and  also  considerable  fluid  was  found  in 
the  pial  tissue.  Throughout  the  pia,  especially  on  the  convex  surfaces  of 
the  cerebral  lobes,  there  were  irregular  ecchymotic  areas.  The  vessels  at 
the  base  showed  atheromatous  changes.  On  section,  the  brain  was  otherwise 
normal. 

Examination  of  the  vertebrse  and  the  pelvic  bones,  the  head  of  the  femur 
and  the  humerus,  and  some  of  the  ribs  showed  no  changes  in  the  gross. 

Note:     Cultures    from    the    spleen,    at    autopsy,    showed    Streptococcus 
znridans. 
A na tomical  Diagn osis : 

Heart :  Purulent  pericarditis.  Fibrous  myocarditis,  vegetative  aortic  en- 
docarditis.    Chronic  mitral  and  aortic  valvulitis.     Patent   foramen  ovale. 

Aorta:  Atheroma. 

Lungs :  Apical  tuberculosis,  healed.  Chronic  adhesive  pleuritis.  Tumor 
of  left  lung  with  metastasis  in  right  lung.  Pulmonary  congestion.  Acute 
bronchitis. 

Spleen  :  Acute  splenic  tumor.     Accessory  spleen. 

Liver  :  Chronic  passive  congestion. 

Kidneys :   Chronic  nephritis.     Tumor  metastasis.     Adenomata. 

Adrenals :  Congestion.     Adenomata. 

Prostate  :  Adenomatous  hyperplasia. 

Appendix :  Chronic  appendicitis. 

Brain  :  Pial  oedema.     Sclerosis  of  basal  vessels. 

General:  Arterio-sclerosis.     Icterus.     Septicaemia,  Streptococcus  viridaiis. 

Microscopic  Examination:  Microscopically,  the  primary  tumor  and  the 
metastases  in  the  right  lung  showed  large,  round  sarcoma  cells  with  a  distinct 
perivascular  and  alveolar  arrangement,  forming  the  so-called  alveolar  sar- 
coma of  the  lung,  similar  cases  of  which  have  been  described  by  Adami, 
McDonnell  and  others.  Microscopic  sections  of  the  other  tissues  showed 
nothing  remarkable.  The  metastatic  foci  everywhere  had  the  same  histo- 
logical characteristics  as  the  original  tumor. 

It  is  appreciated  that  the  lesion  priniar\-  sarcoma  of  the  huii;" 
has  often  1)een  (jnestioned  for  many  t^ood  and  \ahd  reasons.  C^n 
the  other  hand,  after  as  complete  a  search  as  we  were  able  or 
permitted  to  make,  no  other  site  of  origin  was  found.      In  this 
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iiuliviilual.  as  in  t)thcr  rcporlcd  cases,  the  nature  of  the  tissue 
from  which  the  tiin)t>r  spranj;  remains  obscure. 

Heferfmes 

1.  Isaac  Auuai:    Primary    Malifoiant   Growths  of    tlie   Lungs   and    Bronchi, 

LonRmans.  Green  &  Co..  New  York,  191 2. 

2.  Mfdiial  Clinics  of  \orlh  .Inti-rica.  Vol.  2.  p.  1 145. 

Discussion: 

Dr.  Pappenhkimer:  VVe  have  recently  had  two  cases  of  mediastinal  sar- 
coma at  the  Presbyterian  Hospital,  occurrinj;  within  a  few  days  of  each  other. 
In  l>oth  of  these  the  lung  was  extensively  involved,  and  may  have  been  the 
primary  site  of  the  tumor.  They  differed  from  Dr.  St.  (jcorge's  case  in  the 
more  extensive  involvement  of  the  mediastinal  lymph  nodes,  and  the  possi- 
bility of  their  l)eing  lymphosarcomata  was  of  course  obvious.  Histologically, 
however,  neither  of  these  tumors  has  the  appearance  of  the  ordinary  lympho- 
sarcoma, the  cells  being  much  larger  in  size  and  more  polymorphous  than  is 
usual  in  l\-mphosarcoma.  One  of  these  tumors  involved  the  ui)per  part  of 
the  lung;  the  other  grew  from  the  hilus  along  the  peribronchial  and  peri- 
vascular tissue,  causing  great  thickening  of  the  bronclii  and  blood  vessels. 
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Cases  of  acute  yelUnv  atr()j)hy  are  not  .so  infreciuent  that  they 
need  l)e  reiK)rte(l,  but  this  specimen  reveals  some  unusual  and 
instructive  features. 

The  patient  was  a  woman  54  years  old.  admitted  to  Beth  Israel  Hospital 
on  Xovcmber  12.  She  gave  a  history  of  jaundice  for  nine  months.  A  day 
or  two  before  her  admission  to  the  hospital  the  jaundice  increased,  and  in- 
creased progressively  until  her  death  four  days  later.  The  only  other  symp- 
toms were  weakness  and  epigastric  distress.  During  the  nine  months  pre- 
v:rii]s  to  admission  she  was  able  to  do  her  own  work.  She  was  irrational 
(luring  her  stay  in  the  hospital.     She  becatne  comatose  toward  the  end. 

Examination  of  the  urine  showed  much  albumin,  casts,  but  no  lencin  or 
tyrotin.  The  Wastermann  reaction  was  negative.  The  diagnosis  of  acute 
yellow  atrophy  was  made  by  Dr.  Barsky  ante-mortem.  The  liver  weighed 
620  gm.  (formalin).  Unfortunately  the  organs  showed  considerable  jKJSt- 
mortem    necrosis.     The    capsule    was    wrinkled.     i)u    section    the    color    was 
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ochre  red,  scattered  in  which  and  lying  close  together  were  numerous  irregular 
islets  of  yellow  liver  tissue.  Microscopically,  the  ochre  colored  areas  repre- 
sented a  fairly  firm  growth  of  new  fibrillar  connective  tissue,  which  contained 
many  round  cells,  remains  of  the  capsules  of  Glisson,  deeply  bile  stained 
epithelial  cells  and  a  large  number  of  newly  formed  bile  ducts.  The  yellow 
areas  were  islets  of  liver  trabecule.  These  were  well  preserved,  but  the 
normal  morphological  unit  structure  of  the  liver  lobule  was  absent.  There 
was  no  central  vein.  The  trabeculse,  especially  in  the  central  portion  of  these 
nodes,  were  broad,  and  contained  sometimes  three  or  more  layers  of  cells. 
The  nuclei  were  polymorphous  and  varied  greatly  in  size  and  shape.  An 
occasional  mitotic  figure  may  be  seen. 

These  nodules  may  be  interpreted  as  efforts  on  the  part  of  the  liver  to 
compensate  for  the  destruction  of  the  liver  parenchyma. 

The  first  interesting  feature  is  the  unusually  long  history  of 
duration  of  the  illness.  This  is  borne  out  in  a  measure  by  the 
histological  changes  in  the  organ.  The  large  amount  of  new 
connective  tissue  can  reasonably  be  interpreted  as  representing 
a  duration  of  weeks  or  months  rather  than  days. 

The  second  interesting  feature  is  the  evidence  of  regenera- 
tion. This  is  shown  not  only  in  the  development  of  new  bile 
ducts  but  in  hyperplasia  of  the  liver  trabeculje.  This  liver  repre- 
sents, apparently,  a  stage  just  preceding  that  known  as  "  nodular 
hyperplasia  "  of  the  liver. 

Disciissio)i: 

Dr.  Jobling:  I  should  like  to  ask  Dr.  Moschcowitz  if  there  was  a  history 
of  any  kind  of  intoxication,  and  also  what  was  the  occupation  of  the  patient. 

Dr.  Moschcowitz:  There  was  apparently  no  history  of  intoxication  of 
any  kind.     The  patient  was  a  housewife. 

Dr.  Jobling:  Had  she  been  doing  any  sort  of  war  work? 

Dr.  Moschcowitz  :  No,  she  lived  on  the  East  Side,  and  looked  after  her 
family,  doing  washing,  etc.  This  case  has  made  me  wonder  whether  acute 
yellow  atrophy  is  not  really  due  to  a  progressive  intoxication. 

Dr.  Jobling:  What  were  the  blood  findings? 

Dr.  MosnicowiTZ  :  T  think  that  the  blood  was  not  examined. 
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l»ATHOLOGICAL   l-IXDIXCiS   IN    SKXKNTKEN   CASES 

OF    PNEUMONIA     DIKIXC     rHI'.    INI-Ll.'ENZA 

EFMDKMICOI-  j  AM'  AKN     l"l-:Hkr  A  K  V.  k^jo 

HKNRY    E.    MKI.ENKY.    M.H..    AND    AIANIN    M .    I' AI'I'I-.N  II  KI M  I  U.    M.D. 

The  following  is  a  summary  <•!'  the  patlu^io^ica!  liiulings  in 
the  seventeen  cases  of  pneumonia  which  came  to  autojjsy  at  the 
Prcshytcrian  Hosi)jtal.  New  ^'ork.  iK-twcen  January  lo  and 
I'ehniary  7.  1920.  The  ages  ranged  hctween  Jo  and  70  years. 
There  were  eight  males  and  nine  females.  The  duration  of  the 
disease  varied  from  4  to  24  days,  only  three,  however,  heing 
over  10  days  in  duration.  I'-ight  gave  signs  clinically  interpreted 
as  K)l>ar  ctmsolidation.  The  other  nine  cases  were  described 
clinically  as  having  bronchopneumonia  or  no  definite  signs  of 
consolidation.  Of  13  cases  on  which  a  leucocyte  count  was  done, 
eight  had  15.000  or  more,  one  had  9.(X)o.  and  four  had  less  than 
6.000.  In  the  cases  having  a  leucocytosis  the  jjiieuniococcus  was 
usually  found  to  be  the  predominating  organism  at  autopsy. 
The  cases  with  a  leucoi)enia  all  showed  either  im  pneuniococcns 
or  a  ])neum(Koccus  together  with  H.  influence. 

At  autopsy  the  cases  i)resente(l  a  great  variation  in  extent  and 
tyi)e  of  lung  involvement.  In  h.ili'  tiie  cases  all  live  htbes  were 
involved  and  in  all  these  the  conlUient  lobular  tyi)e  of  pneumonia, 
usually  associated  with  hemorrhagic  edema,  was  the  dominating 
picture.  Three  other  cases  each  had  four  lobes  involved  and  in 
two  of  these  the  confluent  lobular  type  of  consolidation  predomi- 
nated. In  cases  where  only  one  lobe  was  involved  consolidation 
was  usually  only  of  the  lobar  type.  One  case,  associated  with 
hemolytic  .streptococcus  empyema,  showed  no  consolidation. 

\11  except  one  case  of  the  series  showed  a  pleurisy  at  autop.sy. 
In  one  half  of  the  cases  one  or  both  che>t  cavities  contained  puru- 
lent Huid.  Usually  this  was  not  over  ifX)  or  200  c.c.  in  amount. 
In  two  cases  there  had  l)een  great  accumulation  of  pus.  and  on 
one  of  these  a  thoracotomy  had  lK*en  performed.  Extensive  em- 
pyema, then,  cannot  l>e  considered  a  very  |in»minent  complication 
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in  this  series.  The  only  definite  puhnonary  aljscess  found  in  the 
whole  series  was  in  the  unoperated  case  of  empyema.  The  ab- 
scess was  subpleural  and  on  cnhure  showed  hemolytic  strepto- 
cocci and  B.  influcnccc.  Bronchiectases  were  found  grossly  in 
three  cases,  and  all  of  these  were  old  lesions,  judging  by  their 
microscopic  appearance.  In  several  other  cases,  however,  micro- 
scopic examination  showed  small  acute  bronchiectases. 

The  gross  and  microscopic  lesions  of  the  various  portions  of 
the  respiratory  tract  may  be  summarized  as  follows : 

Larxnx:  This  was  examined  in  ten  cases.  It  was  usually 
normal  or  slightly  congested.  It  showed  ulceration  in  one  case 
and  slight  edema  in  two  cases. 

Trachea  and  Primary  Bronclii:  These  showed  congestion  in 
every  case,  varying  from  a  mild  degree  to  a  very  intense  hemor- 
rhagic condition  which  was  present  in  about  a  third  of  the  cases. 
There  was  gross  ulceration  only  in  one  case.  ^Microscopically 
most  of  the  cases  showed  loss  of  epithelium  with  edema  of  the 
basement  membrane,  of  the  submucosa  and  of  the  peritracheal 
tissue. 

Small  Bronchi:  A  purulent  or  fibrino-purulent  bronchitis  was 
found  in  practically  all  cases.  Three  cases  showed  marked  re- 
generation and  metaplasia  of  the  bronchial  epithelium.  These 
cases  were  all  pneumonias  (pleural)  primarily  of  the  influenza 
type.  The  rapidity  with  which  metaplasia  may  take  place  is 
shown  l)y  the  fact  that  in  one  of  these  cases  the  duration  of  the 
disease  was  only  four  days. 

Infundihnla  and  Alveoli:  The  exudate  here  varied  not  only 
in  different  cases  but  in  different  portions  of  the  same  lobe. 
There  were  patches  of  frank  hemorrhage  in  about  two  thirds  of 
the  cases,  and  in  all  these  the  continent  lobular  type  of  pneumonia 
was  predominant.  Fibrin  was  rather  less  in  amount  than  is 
usually  seen  in  lebar  ])neumonia,  ])ut  in  this  series  the  amount  of 
fibrin  seems  to  bear  little  or  no  relation  to  the  tyi^e  of  ])neumonia 
present.  Most  of  the  cases  showed  many  pc^lymorphonuclear 
leucocytes  in  the  alveolar  exudate,  and  it  is  interesting  to  note 
that  in  almost  every  instance  where  there  was  leucocytosis  tlur- 
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iiig  life  the  alveolar  exudate  at  autopsy  cniitained  many  pus  cells. 
In  cases  with  no  clinical  leucocyiosis.  however,  the  alveolar  exu- 
date contained  either  few  cells,  or  else  those  present  were  mostly 
mononuclears.  Only  two  cases  were  exceptions  to  this  nile. 
There  was  marked  e<lema  of  the  lunjjs  in  alH)ut  two  thirds  of  the 
cases.  tHTCurrinjj  mostly,  of  course,  in  the  unconsolidated  portions 
of  the  lunj(s.  C'hani^es  in  the  alveolar  walls  were  in  j^cneral  not 
extensive,  except  for  extreme  congestion  which  occurred  in  the 
large  majority  of  cases.  Hyaline  necrosis  of  alveolar  walls,  so 
often  descriljed  in  inHuenza  pneumonia,  was  present  in  hut  three 
cases,  and  was  extensive  in  only  one  case,  that  which  was  in 
even*-  other  way  the  most  typical  case  of  influenza  i)neumonia  in 
the  series.  Interstitial  inflammation  of  the  lung  tissue  was  not 
marked  in  any  case. 

Hlooii  I'csscls:  ThromlH)sis  of  the  vessels  of  the  lung  was 
never  noted  grossly,  but  was  found  microscopically  in  four  cases. 
There  was  ikj  associated  lesion  of  the  vessel  wall  in  these  cases, 
hut  in  three  other  cases  f<xal  infectious  lesions  of  vessels  were 
found,  characterized  by  necrosis  and  infiltration  with  leucocytes. 
These  vessels  showed  no  thromlx)sis  although  the  intima  in 
places  showed  swelling  and  edema.  This  is  an  interesting  lesicMi 
which  <leserves  further  study  in  cases  of  pneumonia  associated 
with  influenza. 

Bacteriology:  During  life,  blood  cultures  were  made  on  .seven 
cases.  Six  of  these  were  sterile,  the  other  one  showing  jjueunio- 
coccus  Ty|)e  l.  Sputum  examinati(»ns  by  mouse  inoculation 
were  done  on  nine  cases,  showing  a  pneumococcus  in  eight  cases 
and  a  non-hemolytic  streptococcus  in  one  case.  At  autopsy  cul- 
tures were  made  on  alnnit  half  of  the  cases  from  the  lungs,  .small 
bronchi  and  trachea.  In  the  lungs  75  i)er  cent,  of  the  cases  cul- 
ture<l  gave  a  pneumococcus,  or  else  li.  influcnz(C  with  either  a 
pneumococcus  or  a  stajihylococcus.  h'rom  the  small  bronchi  and 
trachea,  cultures  were  usually  identical,  and  were  never  pure 
cultures  of  a  single  organism.  The  striking  jxiiiu  is,  however, 
that  H.  influcnco'  was  the  only  organism  which  was  found  in 
the.sc  localities  in  every  case  cultured.     Microscopic  sections  of 
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all  lungs,  and  wherever  possible  of  trachea  and  primary  bronchi 
also,  were  stained  with  Gram-\\'eigert  stain  for  bacteria,  using 
saffranin  as  a  counter  stain.  Seventy-five  per  cent,  of  the  sec- 
tions of  trachea  or  large  bronchi  showed  organisms.  When  pres- 
ent they  were  always  on  the  surface  of  the  mucosa.  Gram-posi- 
tive cocci  were  always  present,  and  in  addition  two  showed 
Gram-negative  Ijacilli  morphologically  similar  to  B.  influcnzcc. 
Besides  those  found  on  the  surface,  two  cases  showed  Gram- 
positive  diplococci  and  one  case  B.  influcnzcc  in  the  submucosa 
and  in  the  peribronchial  areolar  tissue.  In  one  case  the  peri- 
bronchial lynr|)hatics  were  distended  with  fluid  containing  pus 
cells  and  many  Gram-positive  diplococci,  many  of  which  were 
disintegrating,  and  most  of  which  were  intracellular.  This  was 
the  only  case  in  which  any  involvement  of  peritracheal  or  peri- 
bronchial lymphatics  was  seen  microscopically.  Winternitz^  has 
recently  demonstrated  by  injection  of  India  ink  and  bacterial  sus- 
pensions Ijeneath  the  mucosa  at  the  upper  end  of  the  trachea  that 
there  is  a  very  rich  network  of  lymphatics  in  the  sulmiucosa  of 
the  trachea  which  anastomoses  freely  at  the  hilus  of  the  lung 
with  the  periljronchial  lymphatics.  With  this  in  mind  we 
searched  particularly  for  evidence  of  extension  of  the  bacterial 
infection  by  way  of  these  lymphatics,  l)ut  our  observations  in  this 
small  series  of  cases  do  not  support  this  idea.  In  the  small 
bronchi  fifteen  of  the  seventeen  cases  showed  organisms  in  sec- 
tion. Gram-positive  cocci  were  present  in  every  case.  One  case 
showed  in  addition  organisms  of  the  typical  morphology  of  B. 
influcnzcc.  In  no  case  were  the  organisms  found  in  the  wall  of 
a  bronchus  or  in  the  periljronchial  lymphatics. 

In  the  lung  itself  bacteria  were  demonstrated  microscopically 
in  the  alveolar  exudate  in  eleven  of  the  seventeen  cases.  In  all 
of  these  Gram-positive  cocci  were  present,  and  in  addition  two 
cases  showed  CJram-negative  bacilli  morphoU\gically  typical  of 
B.  influcnzcc,  one  showed  a  Gram-])()sitive  bacillus  and  one  a 
Gram-negative  diplococcus.  In  six  cases  no  organisms  could  be 
demonstrated    microscopically    in    the   alveoli.      These    were   all 

'  Personal  communication. 
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cases  from  which  li.  influenza',  with  or  ui.houi  ••tlur  urj^anisins, 
hail  IxxMi  cuhnrol  at  aul«>p>y  from  hnij^s  nr  hmnchi. 

Suminary 

Without  attempting  to  draw  any  swccpinj;  c<inilnsi(»ns  from 
such  a  small  numl)cr  i)\  cases,  certain  points  seem  suftkiently 
ilefmite  to  mention. 

1.  Our  cases  seein  to  fall  into  fonr  _L;ron|)s: 

(a)  Cases  identical  with  those  of  the  pandemic  of  i«)iS  (j 
cases). 

(h)  Cases  with  some  of  the  features  of  inlluen/.a  pneumonia, 
but  showing  also  a  consolidation  tendinj:^  toward  the  lohar  type 
( lo  cases). 

ic)  Cases  of  lobar  ])neumonia  identical  with  those  occur- 
ring indeiKMidently  of  the  inlluenza  epidemic   (3  cases). 

(rf)  Cases  of  marked  involvement  of  the  pleura,  associated 
with  the  hemolytic  strei)tococcus.  with  or  without  c»»nsolidation 
(2  cases). 

2.  In  general  we  found  a  fairly  close  correspondence  between 
cultural  bacteriological  fmdings  and  organisms  demonstratiil  in 
sections.  B.  influcnz(C,  however,  was  found  tinuli  more  often 
culturally  than  in  sections. 

3.  There  was  an  interesting  corre'«pondence  between  the 
white  blood  count  during  life  and  the  comjiosition  of  tlu-  alveolar 
exudate  microscopically. 

IHsiussioti: 

Dk.  P.M'I'K.n h fci m kk  :  I  tliink  in  spite  of  the  small  numlicr  of  cases  it  is 
quite  clear  that  there  is  a  much  Rrcatcr  diversity  in  the  Reneral  rini  of  cases 
than  in  last  year's  pandemic.  Dr.  Symmers  has  pultlished  a  paper  which  I 
presume  most  of  you  have  seen,  calling  attenti<in  also  to  some  of  these  dffcr- 
ences  in  tyi>e.  Dr.  .Symmers  emphasizes  two  points,  especially:  one,  the 
greater  fretjuency  of  suppurative  pleurisy  in  this  year's  cases  as  compared 
with  the  last  e|)iclcmic.  and  secondly,  the  very  frequent  occurrence  of  suppu- 
rative focal  lesions  in  the  lung  associated  with  pleurisy.  .Ahscess  was  found 
in  only  one  of  our  cases,  hut  there  was  a  higher  proportion  of  pleural  in- 
volvement than  in  last  year's  epidemic.  Some  of  the  cases  were  frank  lohar 
pneumonias  not  different  from  those  of  previous  years,  and  we  had  the  im- 
pression that  many  of  the  cases  showed  many  of  the  features  characteristic 
of  influenza,  hut  complicated  by  a  seconclary  typical  lohar  itnepmonia. 
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Dr.  MacXeal  :  Were  the  cranial  sinuses  examined  in  these  cases? 

Dr.  Melexey  :  The  head  was  not  examined  in  all  the  cases,  but  it  was 
examined  in  about  half  of  them.  In  four  instances  there  was  an  acute 
sphenoidal  sinusitis.  Occasionally  there  was  congestion  of  the  ethmoidal 
sinuses,  but  in  no  cases  were  the  frontal  sinuses,  the  maxillary  sinuses  or  the 
middle  ears  involved. 

Dr.  MacXeal:  Did  you  make  cultures  from  the  sphenoidal  sinuses? 

Dr.  Melexey  :  Yes.  and  they  corresponded  fairlj-  well  with  what  was 
found  in  the  bronchi.  The  influenza  bacillus,  pncumococcus,  particularly  of 
type  IV,  and  occasionally  other  pneumococci,  were  recovered.  There  were 
usually  at  least  two  or  three  tj'pes  of  organisms  in  the  sinuses,  and  the  ques- 
tion was  raised  at  the  time  by  Dr.  Humphreys,  who  was  doing  the  culturing, 
whether,  particularly  in  the  sphenoidal  sinuses,  there  was  a  possibilitj-  that  it 
might  be  just  a  terminal  involvement. 

Dr.  Cecil  :  In  experimental  influenzal  pneumonia  in  monkeys  we  found 
the  sinuses  in  a  large  number  of  cases  and  usually  the  antrum,  and  very  fre- 
quenth-  both  sides,  filled  with  pus,  and  we  recovered  the  influenza  bacillus 
from  the  sinuses.  Our  cultures  were  not  always  pure.  In  some  cases  they 
were  mixed  W'ith  other  common  bacteria  of  the  nose  and  throat. 

Dr.  Wheeler  :  I  would  like  to  inquire  the  methods  used  in  isolating  the 
influenza  bacillus,  and  also  the  methods  for  staining  it  in  sections. 

Dr.  Melexey  :  The  isolation  of  the  organisms  at  autopsj-  was  done  by  Dr. 
Humphreys,  and  I  am  pretty  sure  that  he  used  as  a  criterion  of  the  influenza 
bacillus  a  Gram-negative  bacillus  of  a  definite  morphologj'  which  was  hemo- 
globinophilic.  I  think  he  used  sodium  oleate  plates,  but  these  were  simply  to 
inhibit  other  organisms,  rather  than  to  identify  the  bacillus  itself.  In  the 
section  we  used  a  modification  of  the  GramAVeigert  stain,  using  safranin  as 
a  counterstain,  which  diff'erentiates  quite  beautifully. 

Dr.  Klixe:  Were  there  an}'  discrete  peribronchial  lesions  observed  in  the 
present  epidemic?? 

Dr.  Melexey  :  In  making  out  our  summary  that  was  one  point  that  we 
particularly  looked  for,  and  there  was  not  a  single  case  of  purely  peribron- 
chial pneumonia.  The}-  were  all  either  lobar,  or  what  I  believe  you  call  con- 
fluent lobular,  or  hemorrhagic  lesions. 

Dr.  Rohdexburg  :  I  would  like  to  say  that  I  was  much  surprised  last  fall 
when  reading  a  series  of  medical  lectures  given  by  Graves  (famous  because 
of  his  description  of  exophthalmic  goiter),  and  published  in  America  in  1815, 
by  Graves  and  Gebhardt,  to  see  that  he  described  an  epidemic  occurring  in 
Dublin.  He  stated  that  influenza  has  been  common  for  some  two  hundred 
years.  His  description  of  the  gross  pathology  in  three  successive  j'^ears,  the 
ordinary  mild  grippe,  the  severe  pandemic  form  as  observed  last  year,  and 
the  variation  from  the  pandemic  form  as  observed  this  j'car,  might  easily 
have  been  written  in  the  present  year,  with  the  addition  of  the  label  "  from 
such  and  such  a  lal)oratory."  It  is  "  up  to  the  minute  "  except  for  the 
bacteriology. 
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The  cxpcriincnts  described  to-nij^lit  were  carried  out  mi 
monkeys  at  the  Army  Meihcal  School  in  colIalK)ration  with  Dr. 
Francis  Hlake.  The  primary  prolilem  was  to  differentiate  tlie 
jKitlioloj^y  of  the  various  types  of  pneumonia,  that  is.  of  jnuuino- 
coccus.  strept<»coccus.  and  hacilhis  inlluen/.a'  pneumonia.  At 
least  two,  and  sometimes  all  three  of  these  orj^anisms  were  often 
found  associated  in  the  pneumonias  seen  in  the  Army,  especially 
durinj^  the  influenza  epidemic.  It  therefore  seemed  very  de- 
sirahle  tt)  clear  up  some  of  the  problems  in  the  patholoj;;y  of  the 
disease  hy  tryiufj^  to  produce  lesicuis  with  the  orj^anisms  in  pure 
culture  experimentally.  I  he  method  of  inoculating  the  monkeys 
was  to  inject  the  bacteria  directly  into  the  trachea  with  a  hyiuv 
demiic  syringe,  the  neck  having  been  shaved  and  painted  with 
itKJine. 

The  |)neum(Koccus  strain  used  in  most  (»f  the  experiments 
was  a  j>neuinococcus  type  i.  The  streptococcus  was  a  strain  of 
highly  virulent  streptcKoccus  hemolyticus,  while  the  inlhienza 
kicillus  was  a  strain  isolated  from  a  fatal  case  of  inlluenza.  Its 
virulence  for  monkeys  was  increased  by  passage  through  other 
monkeys.  The  dosage  used  with  the  pneumococcus  was  small. 
a  lobar  pneumonia  similar  in  every  respect  to  lobar  pneumonia  in 
man  l>eing  produced  by  doses  as  small  as  one-millionth  c.c.  of  a 
brf)th  culture.  Increasing  the  dosage  induced  a  type  of  infec- 
tion in  which  the  flisease  ran  a  more  rapid  course  an<l  death 
usually  occurred.  .\<loseof  one-thousandth  c.c.  of  pneumococcus 
tyj)C  I  always  kille<l.  W  ith  the  strrf^tococcus  linnolylit  iis  nnuh 
larger  doses  than  those  used  with  jMiemnococci  were  necessary 
in  order  to  pnMluce  fatal  results.  Apparently  the  invasive  pf»wer 
of  the  streptococcus  was  not  as  great  for  monkeys  as  was  that 

•  For  a  more  complete  (iiscussinn  of  this  sec  Cecil.  Kusscll  L.,  and  Blake, 
Francis  G. :  Jour.  Exper.  Med.,  1920.  xxxi.  403.  445. 
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of  the  pneumococcus,  and  it  was  only  after  \ve  had  reduced  the 
resistance  of  the  monkey  by  "gassing"  that  we  rendered  the 
animals  susceptible  to  the  streptococcus. 

In  the  experimental  pneumococcus  pneumonia  of  monkeys 
there  is  massive  consolidation  of  entire  lobes,  similar  in  all  re- 
spects to  that  observed  in  human  lobar  pneumonia,  and  luicro- 
scopical  sections  show  the  alveoli  filled  with  leucocytes  and  fil)rin. 
Monkeys  killed  in  the  early  stage  of  pneumonia  showed  the  con- 
solidation to  take  place  about  the  root  of  the  lung;  that  is,  infec- 
tion seemed  to  start  about  the  larger  vessels  at  the  root  and  then 
spread  throughout  the  rest  of  the  lobe.  This  idea  may  not  be 
accepted  by  all  pathologists.  Dr.  Howard  Mason  once  showed 
that  pneumonia  in  children  often  appeared  to  start  at  the  periph- 
ery of  the  lobe.  In  our  experiments  on  monkeys  however  we 
have  never  been  able  to  demonstrate  an  infection  beginning  at 
the  periphery  of  the  lobe.  ]\Iicroscopical  examination  shows  that 
the  pneumococcus  spreads  through  the  alveolar  walls  by  way  of 
the  lymphatics,  and  the  l^acteria  can  be  demonstrated  in  the 
tissues  before  any  cellular  reaction  has  occurred  in  the  alveolus. 

In  monkeys  with  experimental  streptococcus  pneumonia  the 
histogenesis  is  similar  to  that  of  pneumococcus  pneumonia,  but 
the  cellular  reaction  is  different.  Engorgement  and  hemorrhage 
are  luore  marked  and  small  abscesses  are  frequently  seen.  Pneu- 
monia of  this  type  is  usually  complicated  by  empyema. 

In  experimental  influenza  and  B.  influenza"  pneuuKMiia  we 
have  an  entirely  different  set  of  lesions.  Starting  with  acute 
rhinitis  and  sinusitis,  the  infection  travels  downward,  producing 
first  a  tracheo-bronchitis  and  then  in  many  cases  extending  on 
down  into  the  lung,  exciting  a  Ijronchiolitis,  i)eril)ronchi()litis  and 
broncho  pneumonia.  Pus  is  found  in  the  bronchioles;  there 
is  infiltration  of  leucocytes  about  the  bronchioles  and  cellular 
exudate  in  the  adjacent  alveolar  walls.  A  few  leucocytes  are 
also  found  in  the  alveoli,  l)nl  the  latter  more  frecpiently  contain 
serum  and  blood.  There  is  engorgement  and  hemorrhage  every- 
where. The  influenza  bacilli  are  found  chiefly  in  the  bronchioles. 
In  the  latter  stages  of  the  disease  emphysema  and  bronchiectasis 
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can  Ik'  demonstrated.  Thf  pictnrt-.  in  hriff.  is  that  of  H.  infhi- 
cncu"  pneumonia  in  man.  Hyi»er|»lasia  of  the  thymus  was  an  al- 
most constant  tindinf;  with  the  H.  inftucnz(C  ])neuTnonias.  We 
inleqiretetl  this  phenomenon  as  j)art  of  a  j^eneral  lymphatic 
hyiK*q)Iasia  of  the  cervical  and  thoracic  lymph  j.(lands. 

Discussion : 

Dr.  Kune:  Did  the  Iuiirs  in  the  cases  of  piicumococcus  pneumonia  show 
any  edema? 

Dr.  Cecil:  They  nearly  always  showed  some.  In  tlie  gray  stage  the  lungs 
were  not  edematous,  but  in  the  early  stages  of  engorgement  and  red  hepati- 
zation they  were  quite  edematous. 

Dr.  P.\pi'ENHKimkr:  Were  the  bronchi  free  from  exudate? 

Dr.  Cecil:  They  were  nearly  always  filled  with  exudate. 

Dr.  JoBUNt;:  Did  you  try  to  produce  the  infection  by  spraying  the  throats 
with  the  cultures? 

Dr.  Cecil:  Yes,  but  without  any  effect  at  all  witli  tlic  pneumococcus  or 
streptococcus.  If  you  spray  monkeys  in  the  nose  and  throat  with  influenza 
bacilli  they  get  a  choryza  and  bronchitis,  but  we  did  not  get  any  such  effect 
with  the  pneumococcus  or  hemolytic  streptococcus. 

Dr.  Pappe.vhkimer  :  Were  there  inflammatory  changes  associated  witli 
the  h>-perplasia  of  the  thj-mus? 

Dr.  Cecil:  Very  little,  if  any.  We  found  some  leucocytes,  but  it  seemed 
to  be  mostly  a  pure  hyperplasia.  There  was  not  much  infiltration;  it  was 
simply  an  enlargement  of  the  entire  gland. 

Dr.  Kli.ne:  Did  all  the  monkeys  with  influenzal  pneumonia  show  a  peri- 
bronchial lesion,  or  did  some  of  them  show  a  lobular  type? 

Dr.  Cecil:  In  some  there  was  a  confluent  lobular  pneumonia.  We 
would  find  areas  where  there  would  be  a  considerable  infiltration.  l>ut  we 
would  never  see  a  whole  lobe  consolidated. 

Dr.  Kline:  In  a  series  of  154  cases  of  pneumonia  we  saw  twenty  cases  in 
which  there  was  this  type  just  described  :  a  discrete  peribronchial  and  peri- 
bronchiolar lesion. 

Dr.  Cecil:  It  wfiuld  be  interesting  to  know  the  bacteriology  in  those  cases. 

Dr.  Kli.ve:  Pneumococcus,  Ji.  influi'tiztc.  viicrococcus  catarrhalis.  etc., 
were  found  in  al)out  the  .same  proportion  as  in  the  other  types  of  pneumonia 
following  influenza. 

Dr.  Cecil:  The  mott  interesting  feature  of  these  experiments  has  to  do 
with  the  bacillus  influenzar  infections.  I  would  like  to  know  just  how  you 
gentlemen  feel  al>out  these  lesions — how  they  compare  with  what  you  have 
»een  in  human  influenza-pneumonia.  It  is  very  rare  of  course  to  find  the 
influenza  bacillus  in  pure  culture  in  human  pneumonia,  and  therefore  it  is 
hard  to  compare  it  with  the  disease  in  monkey.s,  but  I  have  studied  very  care- 
fully the  papers  by  Wolbach  and  MacCallum,  both  of  whom  have  described 
the  pathology  of  pure  influenza  bacillus  pneumonia,  and  it  seems  to  me  that 
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there  is  very  little  difference  between  their  cases  and  the  ones  I  have  shown 
you  to-night.  We  would  naturally  have  every  reason  to  expect  that  the 
injection  of  influenza  bacilli  into  the  lungs  of  a  monkey  would  produce  a 
type  of  lesion  similar  to  that  observed  when  this  organism  is  found  in  man. 

Dr.  Kuxe:  It  is  very  interesting  that  Dr.  Cecil  produced  lobar  pneu- 
monia in  monkeys  with  one  c.c.  of  culture  injected  intratrachealh\  In  1915, 
in  association  with  Dr.  Winternitz,  rabbits  were  injected  intratracheal^^  and 
intrabronchial'.y,  and  it  was  found  that  rabbits  that  were  given  five  c.c.  of 
pneumococci  intratracheally  developed  no  lesion  in  the  lung,  but  that  all 
animals  given  pneumococci  intrabronchially  developed  lobar  pneumonia.  Dr. 
Winternitz  produced  lobar  pneumonia  and  I  could  not,  so  experiments  were 
done  to  find  out  why,  and  it  was  discovered  that  in  rabbits  there  is  a  remark- 
able protective  mechanism  in  the  bronchi  and  trachea  that  gets  rid  of  the 
pneumococci.  Our  experiments  were  carried  out  with  catheters,  and  I  be- 
lieve Dr.  Winternitz  thinks  that  with  injection  by  means  of  the  needle  the 
tissues  of  the  neck  are  infected  when  the  needle  is  drawn  out,  and  it  is  pos- 
sible that  the  organisms  reach  the  lung  through  the  lymphatics  of  the  trachea 
and  bronchi.  The  pictures  that  were  shown  on  the  screen  of  lobar  pneumonia 
are  not  those  which  one  sees  in  experimental  pneumonia  in  rabbits.  Such 
large  doses  of  fluid,  usually  five,  six,  or  seven  c.c.  filling  the  lobe,  cause  an 
exudate  everj-where  and  a  process  more  nearly  resembling  the  lobar  pneu- 
monia one  sees  in  man.  We  did  not  observe  the  gradual  spread.  It  seems 
to  me  that  in  the  pneumonia  produced  in  monkej's  by  intratracheal  injection 
the  lungs  show  more  mottling,  that  is,  the  process  is  more  advanced  in  some 
portions  and  less  so  in  others.  I  think  that  w'hen  the  bacteria  are  introduced 
intrabronchiall}^  the  process  more  nearly  resembles  that  in  the  human  being. 

Dr.  Pappexheimer  :  We  are  all  interested  in  this  question,  and  I  think 
that  we  shall  all  agree  that  there  are  man}-  resemblances  between  the  type  of 
pneumonia  Dr.  Cecil  has  produced  and  the  type  we  have  learned  to  call  in- 
fluenza pneumonia.  These  resemble  each  other  especiall}^  as  regards  the 
hemorrhagic  character  of  the  lesions,  the  involvement  of  the  bronchioles,  and 
the  tendency  to  bronchiectasis.  There  are  wanting  in  Dr.  Cecil's  preparations 
certain  features  which  perhaps  as  Dr.  Cecil  says  may  be  caused  by  the  admi.x- 
ture  of  other  secondary  organisms,  but  which  do  not  accompany  infections 
with  these  organisms  alone,  so  that  we  have  come  to  look  upon  them  as  more 
or  less  specific  for  the  influenza  tj'pe.  One  of  these  features  is  the  hyaline 
necrosis  of  the  infundibuli  which  almost  all  of  the  workers  have  described. 
Then  the  majorit}-  of  Dr.  Cecil's  lesions  has  been  pretty  definitelj-  peribron- 
chial, more  the  type  of  pneumonia  that  iMacCallum  has  described  as  a  sequel 
to  the  post-measles  pneumonia,  and  that  I  think  is  generally  attributed  to  the 
Streptococcus  hcmolyticus.  The  influenza-pneumonias  that  we  saw  in  human 
cases  W'ere  only  exceptionally  limited  to  the  bronchi.  The  striking  thing 
about  these  pneumonias  was  their  very  great  extent,  not  as  complete  consoli- 
dation, but  as  a  diffuse  hemorrhagic  edema,  more  or  less  of  the  pseudo-lobar 
type.  Dr.  Cecil  has  not  shown  any  of  the  later  stages,  and  I  would  like  to 
ask  him  if  he  has  found  in  the  later  stages  the  extensive  hyperplasia  of  epi- 
thelium from  the  bronchi  into  the  neighboring  alveoli  which  seems  to  be  one 
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of  the  striking  fcnlurrs  of  the  iiitlucnza  |)tu-umiinias.  I  should  like  to  ask 
also  whether  there  was  a  possihility  of  spreadiuK  the  infection  from  the  site 
of  inoculation  along  the  deep  lymphatics,  and  whether  he  studied  the  trachea 
of  his  animals,  to  determine  this  point. 

Dr.  Cecil:  I  was  much  interested  in  Dr.  Kline's  remarks,  particularly  in 
regard  to  infection  taking  place  in  the  l>Tnphatics  ahout  the  trachea.  I  think 
wc  controlled  that  fairly  we'.l.  We  injected  a  series  of  three  monkeys  sub- 
i  over  the  trachea   with  pnenmococci  to  see  if   we  could  produce 

\i.  I  I»y  sultcutaneous  injection.     We  were  never  able  to  produce  pneu- 

monia m  a  healthy  monkey  by  any  method  except  direct  intratracheal  injec- 
tion. Wc  did  a  contact  experiment  with  some  monkeys  in  a  cage,  and  we 
were  able  to  produce  contact  jmeumonia.  Spraying  the  nuse  and  throat  failed. 
Sul>cutaneous  and  intravenous  injections  failed  to  produce  any  involvement 
of  the  lungs.  If  these  monkeys  had  first  had  their  lungs  injured  our  results 
might  have  been  diflferent. 

In  answer  to  Dr.  Pappenheimer's  questions,  we  cut  sections  of  the  trachea 
in  nearly  all  cases,  and  were  never  able  to  see  any  involvement  of  the  wall 
of  the  trachea.  In  fact,  there  was  usually  little  inHammation  of  any  kind  in 
the  trachea.  There  was  certainly  no  infiltration  of  the  wall  of  the  trachea, 
such  as  we  see  in  human  influenza  cases,  which  have  almost  constantly  an 
acute  tracheitis.  That  is  an  interesting  difference  between  the  influenza  in- 
fections and  the  pneumococcus  infections.  We  were  looking  hard  for  hyaline 
necrosis  in  the  alveoli,  but  we  were  not  successful  in  fnuling  it.  1  noticed  in 
sections  that  Dr.  MacCallum  sent  me  that  hyaline  necrosis  was  absent  in 
three  cases,  but  it  was  present  in  Wolbach's  cases.  Perhaps  I  overemphasized 
the  bronchiolitis  in  our  cases,  but  I  think  the  pictures  of  the  gross  specimen 
are  sufficient  evidence  that  we  produced  a  good  deal  more  than  a  bronchio- 
litis in  these  cases.  There  is  an  intense  edema  and  hemorrhage,  in  some 
cases,  especially  in  the  early  stages.  Another  striking  thing  was  the  absence 
of  fibrin.     We  did  not  get  any  pleurisy  in  any  of  these  cases. 
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K.XLPII  G.  .STILLM.VN.   M.I). 
il'rotn  the  Dcpariment  of  I'alholoffy  of  the  New  York  Hospital) 

C'arcinnnia  of  the  bronchus  is  not  an  excessively  rare  con- 
<litioii  Inil  it  is  sufficiently  infretjuent  to  make  worth  while  the 
mention  of  the  cases  that  occur.  In  addition  this  case  which  I 
am  presenting  has  certain  features  which  make  it  interesting. 

The  patient  was  a  Russian  grave-digger,  38  years  old.     He  was  admitted 
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tc  the  Second  Medical  Division  of  the  Xew  York  Hospital  on  Februarj-  il, 
1920,  complaining  of  a  swollen  throat  and  spitting  of  blood. 

His  familj'  historj-  is  negative. 

His  past  history  contains  little  of  interest.  He  had  measles  in  childhood 
and  malaria  twelve  j-ears  before  admission.  He  had  been  accustomed  to 
several  beers  and  an  occasional  whiskej^  and  five  to  six  cigarettes  daily.  He 
denied  venereal  infection.  He  had  been  subject  to  chronic  cough  lasting 
two  or  three  months  at  a  time  but  had  never  had  any  hemoptysis  prior  to 
his  present  illness.  About  eighteen  months  before  his  admission  he  began 
to  be  a  little  short  of  breath  on  exertion. 

His  present  illness  dates  from  an  attack  of  influenza  in  March,  1919. 
eleven  months  before  admission.  He  had  pneumonia  at  that  time  and  was 
sick  for  four  months,  during  which  time  he  was  never  free  from  cough  and 
hemoptysis.  He  went  back  to  work  after  his  recover}-  but  was  not  free  from 
symptoms  and  in  Decembef,  1919,  was  forced  to  stop  work.  The  cough, 
hemoptysis  and  d3spnea  had  grown  steadily  worse  since  that  time  and  during 
the  two  months  before  his  admission  to  the  hospital  were  quite  severe.  He 
never  brought  up  more  than  a  mouthful  of  blood  at  any  one  time  and  this 
was  sometimes  bright  red  and  sometimes  "  black." 

On  admission  he  was  seen  to  be  slightly  dyspneic  and  exhibited  well- 
marked  edema  of  the  face,  chest  and  upper  extremities.  Over  the  lungs  the 
percussion  note  was  dull  throughout.  The  breath  sounds  were  distinct. 
There  were  many  sibilant  and  sonorous  rales  throughout  both  chests,  with 
a  suggestion  of  tubular  breathing  heard  at  the  right  of  the  sternum  at  the 
level  of  the  third  rib.  The  reflexes  were  normal.  In  the  middle  third  of 
the  right  thigh  on  the  postero-external  aspect  there  was  a  hard  mass,  about 
2  cm.  in  diameter  which  felt  as  if  below-  the  fat  layer.  There  were  many 
nodes  palpable  in  the  axillae,  some  of  them  measuring  as  much  as  15  to  20 
mm.  in  diameter.  The  posterior  cervical  and  the  inguinal  nodes  were  small 
but  palpable. 

His  urine  showed  the  presence  of  a  small  amount  of  albumin  but  no 
casts.  The  red  cells  numbered  3,500,000  and  hemoglobin  60  per  cent.  The 
white  cells  were  10,600  and  the  polynuclears  86  per  cent.  Two  Wassermann 
reactions  were  negative.  His  temperature  was  normal  on  admission  but  rose 
gradually  and  varied  between  ioi°  and  104°  during  the  last  ten  days  of  life. 
X-ray  plates  made  about  ten  days  before  death  showed  a  large  mediastinal 
shadow  and  signs  of  infiltration  in  the  right  upper  lobe.  A  lymph  node  was 
removed  from  the  right  axilla  but  showed  only  a  mild  grade  of  chronic  in- 
flammation. He  grew  progressively  worse  but  was  not  considered  danger- 
ously ill  when  suddenly  one  night  he  had  a  large  hemorrhage  from  the  lung 
and  died. 

Autopsy  was  done  on  February  26.  fourteen  hours  after  death.  Only  the 
important  findings  are  given  here.  The  head  and  arms  appeared  large  in 
proportion  to  the  rest  of  the  body.  There  was  well-marked  edema  of  the 
subcutaneous  tissues  of  the  head  and  arms  and  of  the  trunk  down  to  the 
level  of  the  xiphoid  carfilage.  No  edema  was  apparent  below  that  level. 
Beneath  the  skin  over  the  posterior  surface  of  the  right  thigh  was  a  small 
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nodule  which  was  very  firm  and  movable,  both  bciu-atb  ihc  skin  and  cm  the 
deci>er  structures. 

The  rJKht  pleural  cavity  was  dry.  The  apex  f»f  the  rijjht  lung  in  its 
IM^sterior  aspect  was  firmly  fixed  to  the  chest  wall  ami  was  badly  turn  in  the 
efforts  to  free  it.  When  the  tissue  was  torn  a  small  amount  of  dark  Kray 
fluid  escape<l  into  the  pleural  cavity,  .\fter  the  removal  of  the  hmn.  the 
tissue  remainiuK  presented  as  a  thin  layer  of  dark  j^ray  tissue  whose  surface 
was  quite  smintth  and  shiniuK- 

The  contents  of  the  thoracic  cavity  were  removed  <•«  unissc.  The  lungs 
were  voluminous,  the  left  was  light  gray  and  showed  a  moderate  amount  of 
com|)ensatory  emphysema.  The  right  lung  presented  posteriorly,  correspond- 
ing to  the  area  of  adhesion  described  above,  a  ragged  cavity  measuring  about 
7x9  cm.  and  situated  in  the  posterior  portion  of  the  ui)per  lobe.  On  opening 
the  trachea  it  was  found  to  contain  a  bloo<l  clot  which  filled  about  one  thir<l 
of  its  lumen  and  extended  down  into  the  bronchi.  The  right  bronchus,  at 
alxtut  2  cm.  from  the  bifurcation  of  the  trachea,  terminated  abruptly  at  the 
margin  of  the  above-mentioned  cavity.  This  cavity  was  lined  with  ragged 
necrotic  tissue  and  in  its  walls  could  be  seen  the  eroded  ends  of  several  of 
the  smaller  bronchi.  There  were  several  blood  clots  adherent  to  the  wall. 
One  of  the  branches  of  the  bronchus  was  o|)ened  beyond  the  cavity  and 
traced  down  into  the  lower  lobe.  The  lung  in  this  region  was  thickly  studded 
with  round  yellow  nodules  measuring  3  to  12  mm.  in  diameter.  There  was 
obviously  a  pneumonia  in  this  portion  of  the  lung  but  some  of  these  nodules 
resembled  greatly  carcinomatous  metastases. 

.\t  the  l>ifurcation  of  the  trachea  was  a  lymph  node  about  4.5  cm.  in 
diameter  which  was  largely  necrotic.  There  were  several  smaller  nodes  in 
this  region. 

The  heart  was  rather  .small.  In  the  pericardial  cavity,  at  a  point  corre- 
sponding to  the  reflection  r)f  the  pericardium  and  situated  nearly  at  the  level 
of  the  bifurcation  of  the  trachea,  there  was  a  cauliflower-like  mass,  about 
I  X  1.5  X  5  cm.  which  projected  into  the  pericardial  cavity.  At  one  point  this 
mass  had  grown  directly  into  the  lumen  of  the  superior  vena  cava  and  ap- 
peared there  as  a  small,  irregular,  firm,  pale  mass  located  altout  4  cm.  above 
the  auric'.e.  Immediately  below  this  mass  the  lumen  of  the  cava  was  con- 
stricted to  a  diameter  of  not  more  than  4  mm.  .Above  this  mass  the  cava 
was  filled  with  a  thrombus  which  was  pale  and  firm  below  but  dark  red  and 
soft  aliove.     This  thrombus  comi»letely  occluded  the  vessel. 

The  only  metastases  found  in  addition  to  those  in  the  mediastinal  nodes 
were  in  the  kidneys,  each  of  which  contained  several  nodules  of  a  typical 
carcinomatous  appearance.  The  nodule  in  the  thigh  appeared  to  be  entirely 
fibrous.     The  other  organs  showed  nothing  noteworthy. 

Micrownpir  examination  of  the  organs  showed  the  lesion  to  be  a  carci- 
noma •  -in  the  bronchus.  Section  of  the  right  bronchus  at  the 
margin  lUty  showed  very  well  the  infiltration  of  the  carcinomatous 
cells  t>eyond  the  mucosa.  The  lesion  in  the  lung  proved  to  be  a  pneumonia 
with  abscess  formation.  No  neoplastic  tissue  could  be  found  in  the  lung 
except  in  the  immediate  vicinity  of  the  cavity.    The  lesions  in  the  kidneys 
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and  the  mass  in  the  thigh  both  proved  to  be  metastatic  carcinomas.  The 
tumor  was  of  the  cyhndrical  cell  type  as  could  be  especially  well  seen  in 
sections  taken  from  the  margin  of  the  cavitj-  in  the  lung.  The  greatest  in- 
terest, perhaps,  is  found  in  the  study  of  the  metastases  in  the  kidney  and  the 
subcutaneous  nodules  from  the  thigh.  In  the  kidney,  the  cells  are  nearlj-  all 
flattened  or  cuboidal  and  not  infrequentlj-  resemble  greatly  the  alveolar  epi- 
thelial cells  both  in  shape  and  in  staining  qualities.  Further  thej^  are  at 
times  collected  in  areas  that  resemble  the  alveoli.  Some  of  the  cells  are 
collected  into  whorls  that  bear  some  resemblance  to  pearls  but  which  do  not 
have  keratinized  centers.  From  a  study  of  this  section  alone  one  would 
perhaps  be  justified  in  concluding  that  we  were  dealing  here  with  a  tumor 
having  its  origin  in  the  alveolar  epithelium. 

On  the  other  hand  the  nodule  from  the  thigh  shows  almost  exclusively 
cylindrical  cells  resembling  those  found  in  the  bronchial  epithelium  and  in 
some  places  the  structure  of  the  bronchus  is  fairlj-  faithfullj-  reproduced 
except  that  none  of  the  cells  seem  to  be  ciliated.  From  a  study  of  this  sec- 
tion alone  the  conclusion  would  be  inevitable  that  the  tumor  arose  from  the 
bronchial  mucosa. 

Practically  all  ui  the  authors  who  discuss  this  subject 
have  noted  the  tendency,  especially  of  the  cylindrical  cell  car- 
cinomas of  the  bronchus,  to  show  this  great  variation  in  the 
types  of  the  cells,  but  it  is  rather  interesting  to  see  these  two 
types  displayed  in  two  different  places  in  such  a  striking  manner. 
One  may  perhaps  be  permitted  to  speculate  as  to  whether  the 
consistence  of  the  tissue  had  anything  to  do  with  the  morphology 
of  these  cells  for  the  scjuamous  cells  occurred  in  the  soft  tissue 
of  the  kidney  while  the  cylindrical  cells  were  found  in  the  firm 
fibrous  tissue  of  the  sul)Cutaneous  nodule. 

Disctissiou : 

Dr.  Ki.ixe:  At  the  Montefiore  Hospital  in  the  course  of  over  375  autop- 
sies we  have  had  ten  cases  of  carcinoma  of  the  lung.  It  is  interesting  that 
our  last  case  was  very  much  like  the  one  just  presented,  except  that  the 
tumor  arose  toward  the  root  of  the  left  lung  and  extended  through  the  peri- 
cardial sac  and  grew  right  through  the  wall  of  the  left  auricle.  The  growth 
was  covered  over  by  an  ordinary  laminated  clot.  We  have  not  as  yet  col- 
lected data  concerning  the  nature  of  the  cells  making  up  the  tumors,  but  my 
impression  of  the  different  types  is  that  the  most  confusing  of  all.  the  squa- 
mous cell  type,  might  arise  from  an  epithelial  growth  over  cavities  formed 
at  some  previous  time.  In  going  over  a  number  of  cases  of  chronic  pul- 
monary tuberculosis  with  healed  and  healing  cavities  we  have  seen  a  down- 
growth  of  epithelium,  apparently  from  the  bronchial  epithelium,  over  the 
cavities,   that  is.   lining  the   cavities.     This  has  been   squamous   in   character. 
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and  «r  havr  fcit  ihal  possibly  some  of  the  squamous  celled  carcinomata  of 
the  lung  might  arise  in  this  way.  We  have  also  seen  cylindrical  cell  carci- 
noma, and  in  one  of  the  cases  the  cells  were  very  much  like  the  alveolar 
epithelial  cells.  The  distrilnition  in  this  alveolar  cell  tumor  was  throughout 
the  Innly  of  the  IoIm:.  not  continuous  with  the  hronchi. 

Dr.  Bakiik:  .\s  a  further  contribution  to  the  study  of  carcinoma  of  the 
lung.  I  should  like  to  mention  an  interesting  series  of  coincidences,  if  they 
are  such,  at  the  Mount  Sinai  Hospital.  Amongst  4,000  autopsies  we  have 
three  times  encountered  an  association  of  primary  carcinoma  of  the  lung  and 
chronic  lymphatic  leukemia.  The  last  ca.se  occurred  about  a  month  ago.  In 
all  three  cases  the  primary  carcinoma  of  the  lung  was  accidentally  found  at 
the  autopsy  table.  Recently  in  recitijig  these  experiences  to  Dr.  Gideon 
Wells  he  remarked  upon  the  association  in  mice  of  carcinoma  of  the  lung  and 
sometimes  carcinoma  of  other  organs  with  a  chronic  lymi)hatic  leukemia,  and 
his  explanation  of  the  association  of  the  two  was  along  the  lines  of  heredity, 
that  is,  that  the  two  conditions  arc  sometimes  inherited  in  the  same  strains. 

Dr.  Moschcowitz  :  I  should  like  to  ask  Dr.  Stillman  if  there  was  any 
evidence  of  dilatation  of  the  superficial  ves.scls. 

Dr.  Stillman  :  No.  There  was  so  much  edema  that  the  superficial  ves- 
sels could  not  be  made  out. 
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DETKRMINICD  TO  BE  IN  Till-:  RIf'.HT 

BUNDLE   BRANCH    \\\    Till-: 

ELECTROCARDIOGRAPH 

LX)UIS   FAUGEKE.S   UI.SIIOP.    .\.M.,    M.D.,    SCO..    F..\.C.P. 

(Clinical  Professor  of  Heart  and  Circulatory  Diseases,  I'ordham  Umversity 
School  of  Medicine,  Sew  York  City,  Physician  to  the  Lincoln  Hospital, 

KeXL>  York) 

The  electrocardiojrraph  is  an  autojjraph  of  the  heart  l)eat 
and  as  such  has  a  larj^e  vahic  in  brid^inj;  the  j^ap  which  a  physi- 
cian must  cross  in  l)cc(uninj;  personally  ac(|iiainted  with  the  car- 
diolop)'  of  his  patient.  It  is  hke  handwrilinjj,  the  effect  of  which 
is  ver>'  striking  in  K'viiiK  a"  impression  of  the  j)ersonahty  of  the 
writer.  So  there  is  a  vaUie  to  the  elect rocar<hoj.:;raph  that  is  not 
at  present  redticilile  to  scientific  terms.  This  represents  the  ex- 
treme and  indefinalile  value  of  the  method.  On  tin-  (•tlur  hand. 
the  most  striking  example  of   definite,  demonstrable,   scientific 
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value  when  wc  have  exccpicci  the  recoj^nition  of  the  six  cardial 
irrefjiilarities  is  fdiiiul  in  those  people  who  have  sufTered  a  defi- 
nite, localizetl  damage  to  one  of  the  hranchcs  of  the  hnndk*  of 
His.  This  very  often  is  the  direct  rouh  nt'  rui>turi'.  thn»nil)osis 
or  enilx)lism  of  a  vessel  «»f  the  heart,  the  occurrence  of  which  is 
fre<|uently  revealtxl  in  the  history  of  the  person  by  the  story  of 
an  attack  characterized  by  severe  cardiac  pain  of  lonj;  duration 
with  ver>"  marked  heart  failure  from  which  the  person  jjradually 
rec«>vered.  As  in  the  correspondiu}^  cerebral  event,  the  lesion 
may  l)e.  and  often  is.  thrombosis,  sometimes  it  is  an  embolism 
and  occasionally  a  rupture. 

I  am  showing  yt)u  about  twenty  examples  of  electrocardio- 
graphic records  which  occurred  in  the  last  700  people  as  ex- 
amined in  my  otVice.  This  may  j^ive  you  some  idea  of  the  rela- 
tive frecjuency  of  this  condition,  in  that  j^rouj)  of  people  whose 
cardiac  condition  is  of  sufficient  importance  for  them  to  seek  a 
complete  technical  examination.  It  also  shows  that  cardiac  dis- 
ease is  usually  allowed  to  advance  t(}  a  hij,di  deforce  of  develop- 
ment l>efore  people  receive  the  benefit  of  a  close  analysis  of  tiieir 
heart  condition. 

In  this  f]^rou|)  of  twenty  peo])le  who  were  suffcrin<;  from  a 
disease  which  involved  the  terminal  branches  of  the  bundle  of 
His  all  but  three  were  over  fifty  years  of  aj^e.  and  all  but  four 
were  males.  The  duration  <jf  the  disease  previous  to  the  time 
when  the  patient  came  to  my  (jffice  was  nearly  always  consider- 
able.    In  only  four  patients  was  it  less  than  a  year. 

The  prominent  symptoms  of  which  these  people  complained 
were  precordial  i)ain,  dys])n<ea  and  palpitation.  Pain  of  some 
sort  was  present  in  all  but  two  of  these  cases  and  was  sharp  and 
severe  in  eleven.  Sometimes  it  was  descril>ed  as  a  sense  of  sore- 
ness or  a  dull  pain  or  a  feelin;;  of  oj)|)ression.  The  situation  >>{ 
the  pain  is  variable,  but  nearly  always  includes  the  precordium  at 
least  in  part.  In  five  of  the  patients  the  first  sym]»tom  of  <lisease 
was  pain,  while  in  four  the  first  symptom  was  shortness  of 
breath.  In  the  remainder  of  this  group  the  symptoms  had  rather 
an  insidious  onset,  and  it  was  difficult  for  them  to  say  of  what 
they  first  complaine<l. 
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Althoujjh  ilyspiuca  is  usually  a  prominent  symptom,  tlicre 
was  one  of  these  jH.M>ple  in  whom  it  was  not  present  and  another 
one  in  wh«»m  it  was  only  noticed  at  nij^ht  when  it  came  on  in 
attacks. 

Palpitation  appears  in  attacks  on  exertion.  It  was  present  in 
eight  of  these  persons.  When  present  it  is  usually  a  distressing^ 
and  prominent  .>^ymptom. 

CKdema.  stranjjely  enouj^h  for  a  condition  which  is  usually 
considered  so  serious,  did  not  occur  very  fretpiently  and  when 
present  was  not  marked,  except  in  one  person.  I'ifteen  of  these 
IK*<»ple  did  not  show  it. 

The  weakness  of  the  heart  tends  to  cause  a  conjjestion  of  the 
lunjjs  which  is  manifested  in  con^h  and  this  was  present  in  about 
half  of  these  people,     it  was  not  .severe,  hut  was  very  persistent. 

When  these  jwople  were  examined,  the  most  evident  thinj; 
alxnit  them  was  their  age.  In  going  over  their  records,  it  is  also 
evident  that  the  majority  of  them  had  increased  blood  pressure, 
although  it  is  true  that  some  did  not  .show  this.  lUood  pressures 
in  this  series  were  observed  as  high  as  220  mm.  for  the  systolic 
and  twelve  of  these  people  gave  figures  for  the  systolic  which 
might  Ik.*  considered  above  normal. 

The  heart  rate  was  usually  not  rai)id  wlun  tluy  came  for  ex- 
amination, lieing  over  (>o  in  only  six  patients,  and  in  only  one 
person  was  it  very  rapid,  being  120  in  that  case. 

The  electrocardiographic  record  shows  the  changes  which 
are  con.sidered  as  typical  of  an  obstruction  in  one  of  the  branches 
cjf  the  bundle  of  His.  in  all  of  these  people.  The  ventricular 
waves  have  the  large  notched  O.  K.  S  group  with  increased  width 
and  the  large  T  wave  in  the  o|)p()site  direction,  which  is  tyj)ical. 
All  but  three  of  them  have  the  O.  R.  S  dellection  chiefly  ujjward 
in  lead  i  and  downward  in  lead  3,  so  that  the  lesion  may  In-  said 
to  Ik:  in  the  right  branch  of  the  bundle.  The  other  three  records 
prolably  have  a  lesion  in  the  left  branch  of  the  bundle.  ( )ne  of 
the  records  shows  the  person  had  auricular  fibrillation,  but  in  all 
the  «»thers  the  normal  rhythm  is  in  force.  Three  cases  showed 
premature  ventricular  lK.*ats  and  one  showed  a  prolonged  con- 
duction from  iK-'tween  the  auricles  and  ventricles. 
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The  x-ray  pictures  which  wire  taken  t>\  thcM-  people  liy  the 
teleoroentm'nj^raphic  method  show  that  four  of  these  i)copk-  iHil 
not  have  an  enlarjjed  heart.  I'ive  of  ihem  had  extremely  larjjc 
hearts  and  in  the  remainder  there  was  a  moderate  enlarj^ement. 

It  is  a  very  interesting  findinj^  that  eleven  t>f  these  patients 
were  ci>nsitlered  to  have  normal  valves  and  in  four  of  them  hoth 
the  aortic  and  mitral  valve>  were  diseased,  while  in  the  remainder 
only  one  valve  was  atTected. 

Kijjht  people  showed  systolic  murmurs  at  the  apex  which 
were  not  consideretl  to  indicate  valvular  disease. 

In  our  attempts  to  treat  these  j)eople.  we  have  Keen  able  to 
oh.serve  the  res]X)nse  to  dijjitalis  in  sixteen  of  the  twenty  persons 
and  have  found  that  in  seven  of  them  it  had  an  extremely  hene- 
ficial  etTect.  I*'our  were  only  moderately  benefited  by  dijjitalis 
and  in  five  the  response  was  poor. 

It  has  l)een  said  that  all  of  these  people  are  persons  who  are 
well  advanced  in  years  and  so  it  is  not  surprisinj;  that  our  clinical 
diajjnosis.  after  havinjj  reviewed  all  of  the  tindinji;s.  should  be 
arteriosclerosis  in  eij;ht  of  these  peoi)le.  cardial-sclenvsis  in  one 
other,  and  angina  pectoris  in  still  another.  This  indicates  that 
these  j>e<»i)le  were  sufTering  chielly  from  a  condition  which  goes 
with  age  and  is  not  esj)ecially  brought  on  by  any  acute  disease. 

I'ive  of  them  were  left  to  go  with  the  diagnosis  of  myocar- 
dial degeneration,  while  four  were  believed  to  have  primary 
valvular  disease.  In  the  one  remaining  person,  our  diagnosis 
was  canliac  dilation. 

Several  of  these  people,  ancl  curiously  n(»t  those  who  showed 
the  most  striking  electrocardiographic  ])ictures.  are  still  under 
(jccasional  observation  and  are  able  to  pursue  their  vocations  in 
a  manner  that  is  eipial  to  the  average  of  their  age. 

.\ll  these  observations  were  made  in  private  practice,  and 
Ijcars  out  the  lielief  expressed  by  at  least  one  of  the  greatest  heart 
si>ecialists  in  the  world,  that  the  most  fruitful  field  for  the  study 
of  cardiology  is  found  in  private  practice. 

The  general  condition  of  the  heart  must  Ik*  very  good  indeed 
when  it  can  survive  and  make  so  good  a  comjiarative  recovery 
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from  a  (ietinite  circulatory  accident.  It  is  analoj^ous  tn  the  cx- 
|K"ricnce  that  sliglit  attacks  of  lu-iniplc^'ia  are  imich  l>etter  home 
ami  more  lret|uently  recovered  from  amonj^  well-cared-for  peo- 
ple than  amonjj  a  jj^^'np  ordinarily  ohserved  in  hospital  practice. 

The  most  interesting  conclusion  to  he  «lra\vn  i>  that  acci- 
tlental  interference  with  the  circulatory  system  of  the  heart  is 
prolwhly  very  fre(|uent  and  is  not  confined  to  those  showinjj 
very  striking  clinical  manifestations.  It  is  possible  that  future 
studies  may  reveal  some  means  of  recognizing  such  an  accident 
to  other  parts  of  the  heart  muscle.  There  is  certainly  much  to 
learn  from  the  study  of  such  groups  as  these. 

109  East  61  st  Street. 

Discussion  : 

Dr.  Oppenheimer:  It  is  to  he  rcRrcttcd  that  I)r.  Hishdp  has  not  liad  any 
autopsy  material  in  this  scries  of  cases,  l)ccause  at  the  present  time  the  evi- 
dence on  which  our  diagnoses  of  such  electrocardiograms  are  made,  rests 
largely  on  experimental  work  in  dogs.  The  direct  application  of  electro- 
cardiograms resulting  from  experimental  lesions  in  dogs  to  electro-cardio- 
grams found  in  man  is  not  certain  for  several  reasons.  There  are  anatomical 
peculiarities  in  the  dog's  heart  as  compared  witli  the  human  heart,  and  the 
relation  of  the  dog's  heart  to  the  chest  wall  differs  from  that  in  man.  More- 
over, experimentally  a  single  isolated  lesion  in  one  of  the  chief  hranches  of 
the  bundle  of  His  can  he  produced,  hut  in  human  ]>athological  material  there 
are  almost  invariably  diffuse,  rather  widespread  lesions  involving  rather 
extensive  areas  of  the  heart  muscle.  Recently  we  have  completed  the  detailed 
pathological  study  of  two  hearts  obtained  from  patients  who  died  in  Roose- 
velt Hospital  in  the  summer  of  1914.  Dr.  Pardee  had  the  opportunity  of 
obser\-ing  the  cases,  and  of  taking  the  electrocardiograms  with  the  galva- 
nometer in  the  physiological  laboratory,  and  later  we  studied  the  serial  sec- 
tions at  the  pathological  lalioratory  of  the  College  of  Physicians  and  Sur- 
Kcons.  We  found  lesions,  but  nof  absolutely  complete  ones,  of  the  chief 
branches  of  the  bundle  of  His,  but  the  sides  on  which  the  lesions  were  dis- 
covered were  the  reverse  of  what  we  should  expect  from  the  results  of  the 
experiments  on  dogs  originally  performed  by  Eppinger  and  Rothberger,  and 
sut>se()uently  confirmed  by  other  investigators.  In  the  first  of  our  two  cases, 
the  main  deflection  was  inverted  in  lead  I,  and  u|)right  in  leads  II  and  III; 
microscopic  examination  showed  that  the  right  buiulle  branch  became  so 
attenuated  at  a  distance  of  7.5  mm.  from  the  bifurcation  that  scarcely  one 
or  two  doubtful  muscle  fibers  could  lie  seen;  the  left  branch  presented  no 
lesion.  The  second  case  showed,  on  two  examinations,  electrocardiograms 
in  which  the  main  deflection  was  upright  in  lead  I.  and  inverted  in  leads  II 
and  III.  The  left  bun<ile  branch  was  imbedded  in  dense  fibrous  tissue,  and 
at  a  distance  of  3.5  cm.  below  its  origin,  its  posterior  (dorsal)   half  was  re- 
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placed  by  connective  tissue  continuous  with  an  organized  mural  thrombus ; 
the  right  branch  was  intact.  These  are  only  two  observations,  but  they  show 
the  importance  of  the  stud}-  of  human  pathological  material  in  addition  to 
animal  experimentation  in  connection  with  electrocardiography. 

Dr.  Bishop:  I  want  to  thank  Dr.  Oppenheimer  for  his  suggestion  as  to 
the  side  affected.  I  had  been  going  chiefly  on  the  empiric  way  we  had  been 
taught.  I  discussed  a  good  many  of  these  cases  with  Dr.  Pardee,  and  he 
seemed  to  think  they  were  as  reported. 

I  would  like  to  recommend  to  all  of  you  the  study  of  the  electrocardio- 
gram as  a  most  interesting  one.  I  am  working  with  it  every  day,  and  every 
day  it  reveals  something  of  interest. 


A  SniPLER  WAY  OF  PREPARING  COLLOIDAL  GOLD 

SOLUTION 

MAX    LEDERER,    M.D. 
(From  the  Laboratory  of  the  Jezeish  Hospital  of  Brooklyn) 

A  perusal  of  the  literature  on  the  preparation  of  a  satisfactory 
solution  of  colloidal  gold  for  the  detection  of  reducing  sub- 
stances in  the  cerebrospinal  fluid  and  the  evolution  of  a  diag- 
nostic curve,  emphasizes  the  difficulties  with  which  most  workers 
meet.  ^lost  authors  utilize  some  modifications  of  Lange's  orig- 
inal method ;  either  by  varying  the  temperature  of  the  solution 
during  its  preparation,  or  by  adding  one  or  more  chemicals. 

The  author  has  tried  most  of  these  described  methods  and 
can  testify  to  the  inconstancy  with  which  a  suitable  product  has 
been  obtained.  Eor  that  reason,  the  following  procedure  is 
offered  as  practically  uniform  solutions  conforming  to  accepted 
standards  are  obtained  after  almost  every  attempt. 

Solutions  prepared  in  this  manner  have  proven  satisfactory 
in  test  before  use ;  and  clinically,  the  curves  obtained  have  been 
checked  up  by  other  methods  of  bedside  and  laboratory  diagnosis. 
The  accompanying  charts  illustrate  some  of  the  results  obtained 
in  the  wards  and  laboratory  of  the  Jewish  Hospital  of  Brooklyn. 

The  glassware  iLsed  in  the  prei)arati()n  of  the  solution  is  al- 
lowed to  soak  in  freshly  jirepared  acjua  regia  (U.  S.  Dispensatory 
formula  )   for  three  davs. 
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l)istillc<I  water  is  made  from  an  «»r(liiiary  laKmatory  still.  It 
is  iise<I  without  redistillation;  Imt  it  is  protected  from  contamina- 
tion  with  dust.     The  jjlassware  just   l>elore   use   is  thoronj^hly 
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rinse<l  with  distille<l  water,  and  each  article  is  tested  with  hlue 
litmus  paper,  the  rinsiiiij  hein;,'  continued  until  no  chanj^e  in  the 
blue  color  is  noted. 
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Iiuo  a  liter  l-.rlenmeyer  llask  is  poure<l  ^cx)  c.c.  of  distilled 
water,  accurately  measured.  .\d<l  5  c.c.  «»f  a  1  per  cent,  solution 
of  gold  chloride  (Merck  and  Co.),  3.5  c.c.  of  2  per  cent,  jxnas- 
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siiim  carbonate  solution,  0.87  c.c.  of  i  per  cent,  oxalic  acid  solu- 
tion and  0.2  c.c.  of  a  2.5  per  cent,  .solution  of  formalin.  Place 
over  a  flame,  protecting  the  base  of  the  flask  with  a  square  of 
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asbestos,  and  heat  gently  until  swirls  of  water  begin  to  rise  to 
the  surface.  Adjust  the  flame  so  that  the  temperature  of  the 
solution  remains  at  this  point,  for  about  40  to  45  minutes,  but  do 

Report  ox  Colloidal  Gold  Reaction 
Diagnosis,  C.  S.  Lues 


Dilutions  of 
Cerebrospinal    Fluid 

0 

a 

s 

3 

0 

g 

0 

3 

1 

1 

s 

0 

Remarks 

Color  Scale 

Globulin  +♦*+ 

S 

Colorless 

C.   S.    Was3«Ban 

4 

Pale  Blue 

positiv*   •*•+++ 

3 

Blue 

Blood   Va8s«rasi 

2 

Lilac  or  Purple 

r 

"S 

4#. 

1 

Blue  Red 

/ 

\ 

K?s^orH«c|   to 

0 

Reo 

/ 

\ 

A-.^l'^rvin  rVWAd 

not  permit  bubbling  to  occur.     At  the  end  of  this  time  the  solu- 
tion should  become  dark. 

When  this  is  noted  add  s1o\\l\'  drop  bv  droj)  more   formalin 
solution,  meanwhile  genlly  agitating  the  tluid  bv  a  rt)tatorv  move- 
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mcnt  of  the  tiask.  Sjmmi  there  will  In-  >ceii  a  brownish  retl  dis- 
coloration following  in  the  wake  of  the  formalin  (lri>i).  I  he 
solution  iK'conies  darker  and  darker,  changing  to  a  retldish  color, 
and  suddenly  it  takes  on  the  typical  old  rose  hue.  Ihe  llask  is 
then  removed  from  the  tiame  and  allowed  to  cot)l. 

The  amount  of  formalin  used  varies  in  amounts  of  from 
alK)Ut  1.7  to  2.2  c.c.  In  prejiaring  several  hatclies  of  soluti(»n  at 
the  same  time,  each  one  may  re(|uire  a  different  amount.  Why 
this  happens  we  do  not  know,  and  no  investigation  as  to  the  cause 
of  this  inconstancy  has  l)een  attempted  by  us. 

Hcnvever.  in  our  lal)orat<»ry.  we  have  met  with  almost  uni- 
form success  in  every  attempt  to  prepare  this  fickle  solution.  It 
has  l)ecn  used  for  over  a  year,  and  clinically,  it  has  jjroven 
satisfactory. 

Piscussiou: 

Dr.  Rohdenbl'RG:  \Vc  have  l)ccn  usiiiR  practically  the  same  tcchniciuc  as 
that  described  !)>•  Dr.  Lcdercr.  and  I  simply  want  to  reinforce  his  statement 
that  the  hughear  of  getting  a  good  solution  disappears  with  that  technique. 
The  trouble  with  colloidal  gold  solutions  seems  to  be  with  the  formaldehyde. 
The  various  niceties  of  method  that  have  been  used,  such  as  the  triple  dis- 
tillation of  water,  etc..  have  apparently  very  little  influence.  We  had  our 
first  consistent  success  in  making  the  solution  when  we  received  a  batch  of 
formaldehyde  in  one  pound  bottles  instead  of  in  the  usual  fifty  pound  carboy. 
In  small  containers  the  formaldehyde  does  not  deteriorate,  nor  increase  its 
acidity  greatly,  whereas  in  a  big  carboy  which  is  frequently  opened  and  left 
there  is  a  very  marked  reduction  in  the  formaldehyde  content  and  an  increase 
in  acidity.  I  think  the  major  part  of  the  technique  trouble  is  due  to  the 
variations  in  the  formaldehyde. 

Dr.  Stiu.man  :  I  would  like  to  second  Dr.  Kohdenburg's  remarks  alH)ut 
the  formaldehyde.  We  sf>on  discovered  that  it  was  the  variations  in  <li(Terent 
batches  of  formaldehyde  that  caused  the  trouble.  We  have  been  using  Lee's 
method  which  is  also  very  simple  and  gives  little  trouble  since  we  ap|)reciated 
the  variation  of  the  strength  of  the  formaldehyde. 

Dr.  Lehfjikr  :  I  fully  agree  that  the  formalin  is  the  chief  factor  that  we 
have  to  deal  with.  How  much  of  the  formalin  evaporates  on  the  ad<lition  of 
the  formaldehyde  as  some  writers  advise  I  do  not  know.  I  think  another 
cau»e  that  re>ults  in  failure  is  usually  the  chemical  micleanliness  of  the  glass- 
ware. I  find  that  some  workers  arc  just  a  little  bit  careless.  They  think  as 
long  as  they  do  not  see  any  dirt  on  the  glass  that  they  will  get  good  results. 
I  find  also  that  if  one  avoids  the  use  of  soaps  that  one  is  likely  to  get  better 
results.  We  do  not  use  soaps  in  the  preparation  of  the  glassware.  We  also 
use  instead  of  large  test  tul>es  small  test  tubes — the  regular  Wassermann 
tul>es.  4  X  !^  inches,  and  we  can  read  the  end  results  far  better  than  with  the 
larger  tul>e. 
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PRECIPITIN    FORMATION    IN    A    PATIENT    WITH 

SERUM  DISEASE  SHOWTNG  IMMEDIATE  AND 

ACCELERATED  REACTIONS 

GEORGE    M.    MACKENZIE.    M.D. 

{from  the  Medical  Clinic  of  the  Presbyterian  Hospital,  New  York  City) 

Since  the  pioneer  work  of  von  Pirquet  and  Schick  (i)  on 
serum  disease,  it  has  been  recognized  that  patients  previously 
treated  with  heterologous  serum  may,  upon  reinjection,  exhibit 
any  one  of  three  types  of  reaction.  The  type  of  reaction,  or 
rather,  the  time  when  the  reaction  occurs,  depends,  they  thought, 
upon  the  interval  between  the  first  and  second  injections.  ( i ) 
If  the  second  administration  of  serum  is  made  twelve  to  forty 
days  after  the  first,  an  immediate  reaction  occurs.  This  reaction 
may  be  local  or  general  or  both,  and  may  be  characterized  by 
local  oedema  at  the  site  of  injection,  skin  eruptions,  fever  and 
oedema.  The  immediate  reactions  last  only  one  to  two  days. 
(2)  If  the  interval  l)etween  the  first  and  second  injections  is  six 
weeks  to  six  months,  an  immediate  reaction  is  apt  to  occur  and 
also  what  they  called  an  "  accelerated  "  reaction.  In  the  latter, 
the  symptoms  are  the  same  as  those  of  the  immediate  reaction, 
but  the  incubation  period  is  five  to  seven  days ;  the  usual  incuba- 
tion period  after  a  first  injection  is  approximately  eight  to  twelve 
days.  The  accelerated  reaction  like  the  immediate  reaction  may 
last  only  a  day  or  two.  (  3  )  If  the  second  injection  is  more  than 
six  months  after  the  first,  only  the  accelerated  reaction  is  to  be 
expected.  The  time  intervals  necessary  for  these  types  of  serum 
reaction  are  subject  to  considerable  \ariations,  \on  Pir(|uet  and 
Schick  believed. 

This  patient  with  serum  disease  showing  both  immediate  and  accelerated 
reactions  was  a  j-oung  man  of  American  liirth,  22  years  old,  admitted  to  the 
Presbyterian  Hospital,  March  21,  1920.  Since  the  condition  which  brought 
him  to  the  hospital  was  of  no  csi)ecial  interest  from  the  point  of  view  of  his 
serum  disease,  only  a  brief  outline  will  be  given. 

Chief  Complaint:   Fever,  cough,  and  pain  in  left  cliest  for  four  days. 


1>2  GKORC.E    M.     M  At  KKN/.li: 

/•amily  History:  NotliiiiK  t«>  suKKi'st  phcnoim-r.a  of  hypcrscnsitivciu'ss  in 
any  other  nicml>crs  of  the  family. 

Pasi  History:  Patient  liad  measles  in  chihiliood ;  pneumonia  at  the  a^e  of 
cirIu.  and  influenxa  in  1918.  Seven  years  aKo  he  had  diphtheria  and  was 
Ifiven  antitoxin.  Two  years  aRo.  wliilc  in  the  Navy,  he  had  cerchrospinal 
meniiiRitis  and  was  Riven  anti-meninRococcus  serum  intraspinally.  The  amount 
of  serum  Riven  is  not  known,  hut  alunit  two  weeks  later  lie  had  a  severe 
attack  of  urticaria  and  his  eyes  swelled  so  that  he  could  scarcely  see.  These 
symptoms  persisted  several  days.  He  had  no  recollection  of  any  previous 
attack  «>f  urticaria  and  had  never  had  auRioncurotic  edema,  eczema,  hay 
fever  or  asthma. 

Presrnt  Illness:  Four  days  hefore  admission  he  had  a  chill  foUowi-d  by  a 
temperature  of  104"  !•".  He  had  couRh,  hlood-streakcd  sputum  and  pain  in 
the  left  side  of  the  chest. 

Phvsual  lixtimiiialiou  uf'oii  .  Idinissimi :  Temperature.  105.8°.  Pulse.  1 18. 
K  .  JO,     Patient  ap|»eared  acutely  ill  and  had  signs  of  a  small  area 

<!•  ;iti<'n  in  the  left  lower  lohe. 

lilood  Count:  White  blood  cells.  2-'.4(K).  Polymorphonuclears.  92  per 
cent.  Lymphocytes,  8  per  cent.  HemoRlobin.  (jo  per  cent.  (Sahli).  Blood 
culture  was  sterile,  the  Wassermann  ncRative. 

('ri»i<*;  Specific  gravity  1.012  to  i.ojj;  acid;  allmnieii.o;  glucose. o;  micro- 
scopic showed  nothing  pathological. 

The  details  of  his  pneumonia  will  not  be  given.  It  ran  an  uneventful 
course;  the  temperature  came  down  by  lysis  and  the  signs  in  the  left  lower 
lobe  cleared  up  promjitly. 

The  interestinjj  fealure  was  the  result  of  ^iviii^  horse  serum 
lo  this  patient  who  had  twice  |)reviously  lieen  injected  with  horse 
scrum — seven  years  ajjo  for  (hphtheria  and  two  years  aj^o  intra- 
spinally for  meningitis.  ( )n  the  latter  occasion  he  reacted  with 
the  u.stial  f<»nn  of  serum  di.sease  followiu}^'  a  first  injection. 

U|Kin  admission,  it  was  found  that  he  gave  a  strongly  positive  reaction 
to  the  intracutaneous  injection  of  0.02  c.c.  of  a  I  :  10  dilution  of  horse  serum. 
Since  the  usual  method  employed  for  desensitizing  such  patients  requires 
several  hours,  the  house  staff  started  to  desensitize  him  before  receiving  a 
report  of  the  mouse  inoculation  for  piieuniococcus  group  ng.  It  turned  out 
to  be  a  (jroup  IV  pneumonia,  but  this  was  not  known  until  efforts  at  desen- 
sitization  had  been  carried  as  far  as  possible  with  the  idea  of  |)reparing  him 
for  a  large  dose  of  anti-pneumococcus  type  I  serum. 

Tb'-      t'r  I'l.  ivt  1111'      I:ili1l'      •.)-i>V\<>     lliivv       ll    1-     lIl'M-ll  Ml  17IIU'      llriklv      lit'      ^1  nilll      u  1   !<■ 

given 
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Erythema  on  dorsum  of  fingers,  around 
left  eye  and  on  forehead. 

A  few  minutes  after  the  intravenous  injection  of  16  cc.  of  horse  serum 
at  5.45  A.M.,  the  erythema  became  generalized  and  the  patient  complained  of 
itching  of  the  hands,  back  and  face.  Urticarial  wheals  appeared  over  the 
elbows,  wrists  and  knees.  There  was  no  respiratory  embarrassment,  no 
CEdema  nor  arthralgia.  Five  hours  later,  there  was  still  a  diffuse  eyrthema. 
This  gradually  disappeared  during  the  next  twenty-four  hours.  Two  days 
later,  that  is,  three  days  after  the  administration  of  horse  serum,  the  epi- 
trochlear  and  axillary  lymph  nodes  enlarged  and  there  \vas  a  generalized 
eruption  which  at  first  was  morbiliform  and  then  urticarial.  A  few  purpuric 
spots  were  also  noted.  Soft  oedema  appeared  on  forehead,  eyelids,  nose,  lips, 
forearms,  feet  and  penis.  This  second  serum  reaction  persisted  for  six  da3's. 
The  patient  therefore  showed  an  immediate  and  an  accelerated  reaction,  the 
latter  having  an  incubation  period  of  three  days. 


\\'e  have  been  studying  the  curves  of  precipitin  and  circti- 
lating  antigen  in  cases  of  serum  (Hsease  and  it  was  therefore  with 
a  good  deal  of  interest  that  we  f  oho  wed  these  curves  in  this  indi- 
vi(Uial  who  twice  previously  had  been  treated  with  horse  serum 
and  who  at  the  time  when  the  34.0  cc.  of  anti-pneumococcuf> 
serum  were  given  was  demonstrably  hypersensitive.  Text-hgure 
I  represents  graphically  the  (levelo])ment  of  precipitins  and  the 
length  of  time  during  which  horse  serum  j^ersisted  in  the  circula- 
tion. The  relation  of  these  curves  to  the  serum  disease  is  also 
shown. 

There  are  two  points  illustrated  by  this  patient  t(^  which  we 
wish  to  call  attention. 
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First,  the  inadeiiuacy  i>t  the  Hesrcdka  and  similar  mctluuls 
of  desensitization  in  man.  Besrcdka's  (j)  i)r«>cc(lurc  is  as  fol- 
lows: One  c.c.  of  a  one  to  seven  tlilutitui  of  the  serum  is  injected 
intravenously.  After  3  to  5  minutes,  3  c.c.;  after  j  minutes,  10 
c.c;  after  J  minutes,  25  c.c. ;  after  10  minutes,  the  i)alient  is  con- 
sidered antianaphylactic  and  10  to  .^o  c.c.  of  undihited  serum 
may  Ik.*  ^iven  intraspinally  or  intravenously.  .\s  shown  in 
Chart  I  we  l)ejjan  the  desensitization  projijram  with  a  much 
.smaller  dose  and  gave  it  suhcutaneously.  We  increased  the 
amounts  more  slowly  and  j^ave  them  at  lop<;er  intervals  than 
Hesredka  atlvises.  Nevertheless,  when  the  intravenous  dose  of 
16  c.c.  was  given,  he  reacted  with  such  severe  symi)toms  that  it 
would  have  l)een  dangerous  to  go  ahead  with  larger  doses.  It 
is  often  stated  that  a  i)rei)aratory  injection  of  i.o  c.c.  of  serum, 
sulxrutaneously.  will  desensitize  a  ])atient  so  that,  after  an  in- 
ter\al,  large  doses  may  be  given  with  impunity.  Our  experience 
with  this  i)atient  shows  how  inadecpiate  such  methods  may  Ije 
with  hypersensitive  patients. 

The  second  point  we  wish  to  emphasize  is  the  accelerated 
antiUxly  formation  i)arallel  with  the  accelerated  symptomatic 
reaction,  .\fter  first  injections,  precipitins  usually  ap])car  several 
days  after  the  onset  of  serum  disease,  and  rise  to  the  crest  of 
their  curve  synchronous  with  the  termination  of  the  symptoms 
and  the  disappearance  of  the  precipitinogen  from  the  circulation. 
Since  the  usual  incubation  period  is  eight  to  twelve  days,  pre- 
cipitins are  rarely  found  in  the  circulation  earlier  than  the  tenth 
day.  In  the  ])aper  of  Hamburger  and  .Moro  (3)  precii)itins  are 
re|)orted  as  making  their  first  appearance  between  the  sixteenth 
and  the  twenty-.seventh  day;  von  rinpiet  and  .Schick  (4)  state 
that  in  children  treated  with  diphtheria  antitoxin,  precipitins  ap- 
jiear  toward  the  end  of  the  third  week.  In  the  fifteen  cases  re- 
jMjrtecl  by  I-ongcoi)e  and  Rackaman  (5).  precij)itins  did  not 
ap|)car  earlier  than  the  ninth  day.  .\nother  group  of  fifteen 
patients  with  serum  disease  after  first  injection,  in  whom  wc 
have  studied  precipitin  and  precipitinogen  curves,  has  revealed 
only  one  cxampleof  tlemonstrable  precipitinslx;fore  the  ninth  day. 
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It  has  been  repeatedly  demonstrated  that  if  raljl:)its  are  rein- 
jected after  the  precipitins  pro(hiced  Ijy  a  first  injection  have  dis- 
appeared from  the  circulation,  that  precipitins  are  formed  more 
rapidly  than  after  the  first  injection.     This  patient  is  an  example 
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Tkxt-Figuke  I.  Abscissa  represents  time  in  dajs  after  administration  of 
serum.  The  ordinates  represent  the  dilutions  of  antigen  used  in  testing  for 
precipitin  and  precipitinogen  (horse  serum).  The  results  of  the  precipiti- 
nogen titrations  are  plotted  in  the  upper  curve,  those  for  precipitin  in  the 
lower.  It  is  seen  that  precipitin  was  present  on  the  fifth  day,  and  still  present 
in  high  concentration  thirty-seven  days  after  the  administration  of  serum. 
With  the  rise  of  the  precipitin  to  a  high  concentration  (1-2,000)  the  pre- 
cipitinogen curve  falls  and  the  symptoms  cease. 


of  the  same  phenomenon  in  man.  .\s  shown  in  Text-figure  i, 
precipitins  were  present  on  the  fifth  day,  and  they  rose  to  the 
crest  of  the  curve  at  the  time  that  the  symptoms  of  the  serum 
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disease  were  snhsidinjj.  Tlu'  wImK-  process  sccins  to  l»c  accol- 
cratctl  after  a  scc<>ml  iniection.  >n  that  the  inouhalion  period  for 
lM)ih  symptoms  aiul  precipitins  is  shortened.  The  j)recipilins. 
however,  stand  in  the  same  rehition  t«>  the  onset  and  termination 
of  the  symptoms.  This  interesting;  rehition  hetween  tlie  precipi- 
tins in  the  circulation  and  the  synipt<»ms  of  the  serum  reaction. 
cannot,  of  course.  I>e  interpreted  as  indicatinj^  that  precipitins 
are  res|)c>nsihle  for  the  serum  disease.  The  \vei}.;ht  of  evidence  is 
in  favor  of  the  view  that  serum  di.sease  is  an  antij^en-antihody 
reaction  and  that  it  is  only  the  intracelhdar  antibody  which  is 
responsible  for  the  phenomena  of  the  reaction.  Trecipitins.  how- 
ever. apiK'ar  in  the  circulation,  .sometimes  in  hij;h  concentration. 
sometimes  in  low.  Just  what  ])art  the  circulalinj;  precipitin  plays 
in  the  reaction,  it  is  not  possible  to  say.  but  it  is  nevertheless 
w<irth  recording;  that  in  a  hypersensitive  indivi<lual  showini;  im- 
mediate and  accelerated  reactions,  tlure  was  aNn  an  acceier.ited 
a|)pcarance  of  precipitin  in  the  circulation. 
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dcrungcn    des    Mcnschlichcn    Blutes   nacli    dcr    St-ruminjcction.     W'ein. 
klin.  Wehiischr..  1903.  xvi.  445 

4.  Ibid. 

5.  Lo.NctopE.  \V.  T..  and  RAtK.\M.\N.  1-.  M.;    1  lie  Kt-lalion  of  CirciiIatiiiK  An- 

til>odies  to  Scrum  Disease.     Jour.  Expcr.  Med.,  1918,  xxvii,  341. 

Discussinii: 

Dr.  Jobllsc:  I  should  like  to  ask  if  there  is  any  relation  between  the 
reaction  and  the  concentration  of  the  precipitinogen  in  the  serum. 

Dk.  Majkknzik:  .Apparently  there  is  no  <lefnntc  relation  hetween  tlie 
titer  of  the  precipitinoKcn  in  the  circulation  and  the  severity  of  the  reaction. 
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A  TUMOR  OF  THE  THYMUS  GLAND 

G.    L.    ROHDENBURG,    M.D. 

(From  the  Laboratory  of  the  Leno.v  Hill  Hospital.  Xezc  ]'ork  City) 

The  rather  frequent  reports  in  the  recent  literature  are  evi- 
dence that  tumors  of  the  thymus  inland  are  not  as  rare  as  was 
once  supposed.  It  is  with  the  idea  of  acUhng  to  the  existing 
data  that  the  following  case  is  presented. 

The  clinical  course  of  the  disease  in  this  patient  is  rather  atypical.  Tlie 
tumor  occurred  in  a  male,  Hebrew,  fort_\-hve  years  old.  a  furrier  by  occupa- 
tion, who  had  been  under  ob.servation  at  varying  periods  for  over  tiiree  years. 
He  complained  on  his  first  admission  to  the  hospital  of  a  persistent  cough 
and  after  a  period  of  observation  lasting  five  days  he  was  discharged  without 
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a  decision  as  tu  the  ttrigin  of  ihc  coukIi.  He  was  aKaiit  admitted  tu  tlic  lies- 
pilal  a  year  later,  again  complainiiiK  of  coukI).  profuse  expectoration,  a  loss 
of  weiRht  and  shortness  of  breath.  Repeated  examinations  of  the  sputum 
were  negative  for  tul>ercuiosis.  ahhoUKli  the  physical  signs  in  the  citest 
|M>inted  to  a  wiilespread  and  active  process  involving  both  lungs.  His  tem- 
perature varied  from  tji^.b"  to  loj.^"  F.  He  was  somewhat  cmaciatc<l  and  had 
lost  twenty-five  pounds  in  the  year.  A  radiographic  examination  of  the  chest 
showed  a  sharply  demarcated  shadow  in  the  region  of  the  left  auricle,  and 
percussion  of  the  cardiac  outlines  showed  an  area  of  dulness  agreeing  with 
the  radiographic  findings.  His  lungs  when  cxaminc<l  ra<liographically  sh«)wed 
a  picture  described  as  a  diffuse  tuberculosis.  The  diagnosis  on  his  discharge 
was  pulmonary  tul>erculosis,  and  congenital  heart  lesion. 

He  was  admitted  to  the  hospital  for  the  last  time,  two  years  after  his 
second  discharge,  and  two  days  before  his  death.  Upon  admission,  his  chief 
complaint  was  a  furuncle  of  the  lower  lip  alx^ut  which  there  was  a  diffuse 
and  extensive  induration.  During  his  short  stay  his  temperature  rapidly 
rose  to  a  terminal  one  of  io8°  F. :  he  became  first  maniacal  and  then  comatose, 
and  died  ai  pulmonary  edema.  He  had  become  so  emaciated  that  his  thigh 
Could  be  spanned  with  one  hand,  and  it  was  estimated  that  he  had  lost  an 
additional  fifty  |)ounds.  His  relatives  stated  that  the  cough  had  persisted. 
and  that  it  had  become  increasingly  more  difficult  for  him  to  breathe.  The 
physical  signs  in  the  chest  were  the  same  as  those  on  his  second  admission. 
except  that  they  were  more  extensive.  Radiographic  examination  of  his 
chest  showed  an  increase  in  size  of  the  mass  over  the  left  auricle.  th<nigh  it 
was  still  sharply  demarcated  and  definite  in  outline.  His  pulmonary  con- 
diticm  showed  little  or  no  change  as  compared  with  the  process  two  years 
previous.  His  urine  contained  six  per  cent,  sugar,  with  acetone  and 
diacetic  acid. 

At  the  autopsy  the  chief  point  of  interest  was  in  the  chest,  the  abdominal 
viscera  showing  the  parenchymatous  degeneration  so  often  seen  with  septic 
conditions.  L'i>on  opening  the  chest  there  presented  in  the  position  of  the 
thymus  what  at  first  glance  appeared  to  be  an  enormously  hypertropliied 
gland,  the  usual  configuration  being  accurately  preserved.  The  gland  meas- 
ured 12  X  14x8  cm.  in  its  greatest  diameters  and  overlapped  the  heart,  being 
tightly  adherent  to  the  pericardium.  Section  through  the  thymus  showed  it 
to  be  a  golden  yellow  color  and  to  be  very  firm  and  resistant  on  section. 
There  were  a  few  areas  of  softening  in  the  central  |»ortions  of  the  growth. 
L'jKjn  o|>ening  the  pericardium  alxiut  43  c.c.  of  a  clear  fluid  escaped.  On  the 
ventral  surface  of  the  heart  along  the  median  line  were  a  series  of  nodules 
var>'ing  in  size,  the  largest  being  1.25  cm.  in  diameter,  extending  from  the 
main  tumor  mass.  The  parietal  side  of  the  pericardium  showcfl  similar 
smaller  masses.  The  lungs  showed  a  series  of  symmetrically  distributed 
hemorrhagic  firm  areas  which  on  section  appeared  to  be  infarcts,  and  most 
of  which  were  situated  directly  beneath  the  pleura.  The  larger  of  these  areas 
neasured  2  cm.  in  diameter.      There  were  no  other  demonstrable  metastases. 

Mifr..s<.,t.ic;.I  rxamination  of  the  tumor  showed  it  to  consist  of  larger 


EXPERIMENTAL    SYPHILIS  99 

and  smaller  acini  of  clear  cuboidal  cells  denseh'  packed  together  and  sup- 
ported by  dense  noncellular  hyaline  connective  tissue.  Intracellular  con- 
nective tissue  fibrils  were  not  demonstrable.  These  neoplastic  cells  were  also 
found  similarly  arranged  in  the  lesions  of  the  pericardium.  In  the  lung  the 
masses  previously  described  consisted  of  areas  of  necrosis  surrounded  by 
an  inflammatory  reaction.  In  the  center  of  these  necrotic  areas  tumor  ele- 
ments could  occasionally  be  demonstrated. 

There  is,  as  is  well  known,  considerable  confusion  regarding 
the  classification  of  tumors  in  the  thymus.  Ewing  draws  atten- 
tion to  the  fact  that  while  most  of  the  French  reports  concern 
carcinoma,  most  of  the  German  communications  describe  the 
neoplasms  as  sarcoma.  Because  of  this  confusion,  the  term  thy- 
moma has  been  proposed.  The  tumor  in  the  present  instance, 
however,  is  to  be  classed  most  probably  as  a  carcinoma. 
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WADE   H.  BROWN,   M.D. 

(From   the  Laboratories  of  the  Rockefeller  Institute  for  Medical  Research, 

New  York) 

The  interest  which  an  experimental  infection  holds  for  the 
pathologist  is  as  an  instrument  for  the  investigation  of  prol)lems 
of  human  disease,  and  in  the  case  of  syphilis  there  are  innumer- 
able problems  which  have  been  difficult  or  impossible  of  approach 
on  account  of  the  lack  of  a  suitable  animal  infection.  If  one 
wishes  to  employ  an  experimental  infection  for  the  study  of 
problems  of  human  disease,  it  is  not  sufficient  that  the  infection 
be  transmitted  to  laboratory  animals,  but  it  is  ecpially  essential 
that  it  be  brought  to  a  state  where  the  analogy  between  human 
and  experimental  conditions  is  as  close  as  possible  and  that  one 
possess  an  intimate  knowledge  of  both  the  animal  and  the  human 
infection.  The  se(|uence  of  events  in  the  development  of  an  ex- 
perimental infection  for  such  a  purpose  as  I  have  indicated  is, 
therefore,  first,  transmission,  second,  modification  and  adapta- 
tion, third,  detailed  study  of  the  infection  produced,  and  finally 
application  to  problems  of  human  infection. 
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The  tiMii-^iiiivNinii  nt  syphilis  to  laUiratory  animals  is  not 
new;  infections  tlifTerinjj  somewhat  in  type  liavc  been  produced 
in  a|H*s.  monkeys  and  ral>hits.  The  infection  nt  apes  and  of 
monkeys,  ahhonjjh  more  analojj;ous  to  the  human  ihsease  than 
that  orijjinally  proihiced  in  the  rabbit,  cannot  be  very  wi<lely 
used  in  the  study  of  human  syphilis.  l''or  such  work,  the  experi- 
mental animal  shouKI  be  inexpensive  and  \hv  rabbit  appears  to 
offer  the  l>esl  »)pportunity  for  carry in<^  (»ui  >uch  studies  upon  a 
broad  scale. 

The  difiiculty  which  has  arisen  in  the  use  of  the  rabbit  has 
l>een  the  nature  of  the  infection  jinxUiced.  Uabbits  ha\c  been 
successfully  inoculated  in  the  eye.  the  testicle  and  various  skin 
areas  of  the  Ixxly  but  it  was  found  that  very  little  developed  in 
the.sc  animals  except  a  local  lesion  at  the  site  of  inoculation.  It 
was  shown  in  some  instances  that  the  orj^anisins  mij^rated  from 
the  iK)int  of  inoculation  and  they  were  recovered  from  the  lymph- 
nodes,  spleen.  Ixme  marrow,  blood  and  other  orj^ans.  In  isolated 
instances,  lesions  were  noted  at  jM^ints  entirely  removed  from 
the  site  of  inoculation.  The  first  case  of  this  kind  was  rept)rte(l 
by  firouven  in  a  series  of  communications  which  ai)i)eared  dur- 
ing 1907  and  1908.  This  animal  was  inoculated  in  lM)th  eyes  but 
infection  devehjped  in  only  one;  the  eye  was  enucleated  and  fol- 
lowing this,  lesions  api)eared  in  the  skin  and  mucous  membrane 
and  in  the  opposite  eye:  there  were  marked  constitutional  symp- 
toms and  at  autopsy  .sj)irochetes  were  demonstrated  in  the  tes- 
ticles and  regional  lymphnodes.  .\s  a  matter  of  fact,  nearly  all 
of  the  lesions  which  have  since  been  described  existed  in  this  first 
case  of  generalized  sy|)liilis  in  the  rabbit. 

Other  instances  of  generalized  lesions  have  since  been  rci)ortcd 
hut  the  lesions  present  were  few  in  number  and  ot  a  minor  char- 
acter. The  most  comnion  conditions  noted  were  involvement  of 
the  eyes  with  the  |)nxluction  of  an  interstitial  keratitis,  pajnilar 
lesions  of  the  skin  and  metastatic  lesions  of  the  testicles. 

When  it  was  found  that  the  disease  produced  in  the  rabbit  by 
ordinary  metlvKls  of  inoculation  tended  to  remain  a  local  (jne  and 
did  not  lea<l  to  the  production  of  generalized  lesions  as  in  man. 
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the  attempt  was  made  to  produce  such  a  condition  by  intravenous 
or  intracardial  injections  of  massive  doses  of  spirochetes.  After 
a  number  of  faiku'es,  these  attempts  were  in  a  measure  successful 
in  that  it  was  shown  to  ht  possiljle  to  produce  a  variety  of  lesions 
in  animals  thus  inoculated  and  that  such  conditions  could  be  pro- 
duced with  much  greater  frequency  than  by  local  inoculation. 
It  should  be  pointed  out.  however,  that  since  the  dissemination  of 
organisms  in  these  animals  existed  ab  initio  in  virtue  of  the  mode 
of  inoculation  employed,  there  are  some  valid  objections  to  con- 
sidering this  type  of  infection  as  a  generalized  syphilis  comparable 
to  that  which  occurs  in  the  acquired  form  of  the  disease  in  man. 

This  was  the  status  of  the  subject  when  we  began  the  study 
of  experimental  syphilis.  Our  interest  in  this  subject  originated 
through  an  effort  to  use  the  experimental  infection  as  a  means  of 
studying  the  action  of  therapeutic  agents  but  it  was  soon  found 
that  existing  knowledge  of  the  infection  in  the  rabbit  afforded 
no  adequate  basis  either  for  the  conduct  of  the  experiments  or  for 
the  interpretation  of  results.  These  limitations  naturally  obtained 
also  in  the  study  of  other  problems  of  human  syphilis. 

In  an  effort  to  meet  these  conditions,  we  attempted  to  gain  a 
more  intimate  knowledge  of  the  manifestation  of  infection  in  the 
rabbit  and  to  produce  an  infection  which  was  better  adapted  to 
the  needs  of  the  investigator.  For  a  period  of  years,  our  work 
consisted  largelv  of  observation  and  record  upon  material  which 
was  being  used  in  the  course  of  other  work  with  little  or  no  op- 
portunitv  to  attempt  anything  more.  In  this  way.  we  were  able 
to  collect  and  to  study  a  number  of  animals  which  had  developed 
generalized  lesions  of  various  types  following  inoculation  in  the 
scrotum  or  testicles. 

The  problem  which  had  to  be  solved  if  one  would  reach  an 
intelligent  understanding  of  the  experimental  infectit^n  was  why 
an  animal  should  develop  lesions  at  the  site  of  inoculation  but 
none  elsewhere,  even  though  the  organisms  penetrated  the  lym- 
phatics or  gained  access  to  the  blood  stream  and  were  widely  dis- 
tributed over  the  body.  At  first  sight  this  would  seem  rather 
difficult  to  explain  and  we  did  not  know  whether  this  dissemi- 
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nation  of  organisms  was  constant  or  only  occasional.  The  iioint 
at  which  tnir  exiwrinienial  work  hejjan.  therefore,  was  the  de- 
tennination  of  the  time  and  fre<|uencv  of  j^enerahzation  of  the 
infectinjj  orj,'anisins  followini,'  inoculation  in  the  testicles  or 
scrotum. 

A  larj,'e  nuniher  of  experiments  was  carried  nut  for  the  |)nr- 
ptvse  of  iletermining  the  presence  of  spirochetes  in  the  regional 
lymphatics  and  the  circulating  hlood.  To  do  this,  animals  were 
inoculated  in  the  scrotum  hy  the  iiitr<MUKti'»n  of  a  hit  of  infected 
tissue:  at  various  intervals  after  inoculation,  the  inguinal  node*^ 
were  removed,  ground  in  a  mortar  and  an  emulsion  prepared  and 
injected  into  the  testicles  of  normal  animals;  the  presence  of 
spirochetes  in  these  nodes  was  decided  i»y  the  development  of  an 
infection  in  the  test  aninial.  In  another  series  of  experiments, 
blood  was  drawn  from  the  hearts  of  rabbits  which  had  been  in- 
oculated in  the  testicle  or  senium:  after  deni)rinaling.  o.^  c.c.  of 
blood  was  injected  into  the  testicles  of  test  animals. 

In  this  way.  it  was  found  that  spirochetes  could  always  be 
recovered  from  the  inguinal  lymphnodes  within  forty-eight  hours 
after  a  scrotal  inoculation  and  from  the  circulating  blood  within 
one  week  after  a  testicular  inoculation,  thus  showing  that  a  wide- 
spread dissemination  of  the  infecting  (»rganisms  always  occurred 
at  a  peril  1(1  well  in  advance  of  the  appearance  of  the  primary 
lesion. 

This  being  true,  the  (piestion  naturally  arises  as  to  why  such 
animals  develop  no  generalized  lesions  except  in  an  occasional 
instance?  To  one  familiar  with  the  rabbit  infection,  the  first 
point  which  is  apt  to  attract  attention  is  the  marked  character  of 
the  reaction  at  the  site  of  inoculation.  Among  the  animals  studied 
by  us,  it  was  fref|uently  noted  that  in  instances  where  generalized 
lesions  developed,  the  primary  lesions  were  very  small  or  slight 
and  this  observation  gave  us  our  first  clue  to  tlu-  iau>-c  <>l'  the 
anomalous  character  of  the  animal  infection. 

L'pon  examination  of  the  records  of  those  animals  which  had 
devclojjcd  generalized  lesions,  it  was  found  that  in  the  great 
majority  of  cases,  one  of  several  conditions  had  existed :  blither 


EXPERIMENTAL    SYPHILIS  103 

the  lesion  at  the  site  of  inoculation  had  been  slight  or  the  animal 
had  been  subjected  to  castration  or  excision  of  the  primary  lesion, 
or  some  therapeutic  agent  had  been  used  which  had  the  effect  of 
reducing  the  lesion  present  without  destriiving  the  infecting 
organisms.  An  investigation  of  the  cases  of  generalized  syphilis 
reported  in  the  literature  revealed  the  fact  that  most  of  these  had 
also  occurred  under  a  comparable  set  of  conditions.  In  this  in- 
stance, either  the  animal  had  been  inoculated  at  one  instead  of 
several  points  or  the  initial  lesion  had  been  excised. 

It  appeared,  therefore,  that  th.e  presence  or  absence  of  gen- 
eralized lesions  was  bound  up  with  the  primarv  reaction  tij  infec- 
tion. We  then  undertook  ti3  determine  experimentally  whether 
conditions  which  tended  to  reduce  or  suppress  this  reaction  might 
not  have  an  influence  upon  the  development  of  lesions  elsewhere. 
The  conditions  studied  were  unilateral  as  contrasted  with  bilateral 
inoculation,  the  eft'ects  of  castration  or  excision  of  primary  lesions. 
the  suppression  of  primary  lesions  liy  the  use  of  therapeutic 
agents,  and  the  complete  prevention  of  a  primary  reaction. 

The  animals  were  held  imder  observation  for  three  to  four 
months,  the  results  of  the  experiments  being  determined  bv  the 
occurrence  of  such  lesio'Us  as  could  be  recognized  clinicallv  within 
this  period  of  time. 

The  results  of  th.e  experiments  shown  on  the  chart  may  be 
summarized  as  follows : 

In  group  I  there  were  20  animals  which  were  inoculated  in 
both  testicles;  6  were  held  as  controls  and  14  were  castrated  at  an 
early  stage  of  the  infection.  In  this  case,  i  of  6  controls  devel- 
oped generalized  lesions  as  compared  with  13  (^f  the  14  castrated 
animals. 

In  group  II  there  were  2j  rabbits  inoculated  in  only  one 
testicle;  13  of  these  were  used  as  controls  and  14  were  castrated 
as  in  group  I.  This  time.  8  of  the  13  controls  and  13  of  the  14 
castrated  animals  slunved  generalized  lesions. 

In  a  third  group  of  animals,  resolution  of  the  lesions  was 
induced  by  th.e  use  of  a  therapeutic  agent  admim'stered  in  doses 
uhicli  were  incapable  of  destroying  ihe  spirochetes.     There  were 
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J4  animals  in  this  iinmi);  12  of  tlicin  were  iin>culate(l  in  lH)th 
testicles  ami  i  J  in  only  <»nc  testicle.  Out  of  6  controls  in  the  first 
series.  1  developed  generalized  lesions  as  compared  with  5  of  the 
r»  treated  animals;  in  thesec«ind  series  3  of  the  ()  controls  and  all 
(6)  of  the  treated  animals  showed  well-marked  ^generalized 
lesions. 

In  a  fourth  jjroup  of  experiments,  an  attempt  was  made  to 
determine  what  effect  would  he  produced  if  instead  of  permitting 
the  primary  lesions  to  develop  as  in  the  preceding  cases,  one  com- 
j)lelely  suj)pressed  the  reaction  at  the  site  of  inoculation  hy  ampu- 
tatini^  the  testicle  and  scrotum  forty-eight  hours  after  inoculation. 
There  were  ten  rahhits  in  this  series  which  were  inoculated  in  the 
right  scrotum  hy  means  of  an  implant.  .\t  the  end  of  the  first 
seven  weeks  after  inoculation,  eight  of  them  had  developed  gen- 
eralized syphilis  which  is  unusually  early  and  the  other  two 
developed  generalized  lesions  hefore  the  experiment  was  con- 
cluded, thus  giving  an  unhroken  and  a  very  marked  series  of  cases 
of  generalized  syphilis. 

These  ex|)eriments  appeared  to  supply  a  hasis  f<ir  an  under- 
standing of  the  reaction  to  infection  in  the  experimental  animal 
and  at  the  same  time  provided  means  of  producing  a  generalized 
disease  in  the  rahhit  which  is  more  analogous  to  that  which  occurs 
in  man.     Further  than  this.  I  shall  not  attempt  to  go. 

The  next  i)oint  to  he  considered  is  what  one  means  by  gen- 
eralized syphilis  in  the  rahhit.  In  the  generalized  disease  a  variety 
of  lesions  occurs  chiefly  in  the  skin,  the  mucous  membranes,  the 
eyes,  the  |)eriosteum  and  the  bones.  We  have  thus  far  seen  prac- 
tically no  visceral  lesions  with  the  exception  of  a  few  granu- 
lomatous conditions  which  occur  in  the  heart.  We  know  very 
little  of  syphilis  of  the  central  nervous  system.  As  you  know. 
lesions  of  the  central  nervous  system  have  been  described,  but 
one  must  be  very  cautious  indeed  in  si>eaking  of  lesi(ni>  which 
occur  in  the  nervous  system  of  the  rabbit,  since  lesions  analogous 
to  those  which  might  be  produced  by  a  syphilitic  infection  are 
found  in  supi)f»se<lly  normal  animals.  We  have  .shown,  however. 
that  spirf>chetes  do  invade  the  cerebrospinal  axis  of  the  rabbit. 
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We  have  been  able  to  demonstrate  them  by  inoculation  of  cerebro- 
spinal i\u\d.  free  from  blood,  in  three  animals  out  of  thirteen 
attempts.  One  of  these  was  a  comparatively  early  infection  and 
the  two  others  sh(n\ed  acti\e  generalized  lesions. 

The  character  of  the  lesions  which  occur  in  the  rabbit  is  best 
sh.own  by  illustration.  For  this  purpose  we  ha\-e  collected  a  series 
of  photographs  showing  the  lesions  present  in  representative  cases 
of  infection  and  while  the}'  do  not  include  all  of  the  lesions  which 
occurred,  they  will  nevertheless  afford  a  fair  impression  <^f  the 
various  types  of  lesions  and  will  show  something"  of  the  condi- 
tion which  existed  in  the  individual  animal.  On  the  whole,  they 
represent  the  mnre  marked  cases  of  generalized  infection. 

Generalized  syphilis  in  the  ra1)bit  is  a  \ery  variable  condition, 
as  it  is  in  the  human  subject,  and  hardly  any  two  animals  show 
precisely  the  same  thing.  The  lesions  usually  appear  in  from  two 
to  three  months  after  in(iculatii»n  and  the  order  in  which  they 
appear  in  dilTerent  tissues  is  in  general :  periosteum  and  bone, 
skin  and  mucous  membranes,  and  finally  the  eye.  The  lesions  of 
the  se\"eral  systems  vary  in  difTerent  animals.  Those  of  the  skin 
tend  to  conform  to  one  of  two  general  types.  Most  frecpiently 
they  are  nodular  or  tubercular  syphilides  or  they  might  be  called 
gummata.  Again,  they  resemble  more  closely  the  earlier  lesions 
that  one  finds  in  cases  of  human  syphilis — there  are  small  infiltra- 
tions or  macules  and  papules  or  maculo-papular  lesions  showing 
various  degrees  of  descpiamation,  exfoliation,  necrosis,  ulceration 
and  so  forth.  It  is  an  interesting"  fact  also  that  the  ty])e  of  lesion 
present  in  the  in,di\idual  animal  tends  to  conform  to  the  type  of 
the  primary  lesion  in  the  scrotum. 

The  first  example  which  I  wish  to  show  is  that  of  an  animal 
with  a  profusion  of  small  infiltrative  lesions  of  the  skin  which 
were  distributed  about  the  head  and  ears,  ox'cr  the  forearms,  the 
dorsum  and  sides  of  the  front  and  hind  feet,  and  the  lail.  There 
were  lesions  also  along  the  naso-labial  margins  and  in  the  nasal 
mucosa.  The  manifestations  of  active  infection  in  iliis  animal 
extended  over  a  period  of  a])])roximalcly  cighi  moiulis  and  the 
case  was  ()ne  of  almost  ])tu"e  cutaneous  sy])hilis. 
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As  a  contrast  to  tliis.  I  wish  to  show  a  second  case  <»f  culaiic- 
ous  sy|)hihs  in  which  all  <>f  the  lesions  were  of  the  larj^e  j;rami- 
lomat»ius  type.  This  animal  was  inoculated  in  the  rij^'ht  lesiide 
and  develo|)ed  large  skin  lesions  in  ihe  scrotum  and  large  granu- 
lomatous lesions  of  the  forearm,  on  the  li>\\cr  c\cli<l,  and  tm  the 
hind  feet  ami  legs.  There  was  also  a  marked  lymphadenitis  and 
a  few  hone  lesi(tns.  one  of  which  may  he  seen  at  tlie  l)ase  of  the 
metatar.«;al.  All  of  these  lesions  developed  within  a  period  of 
api)roximately  two  months. 

A  third  animal,  in  which  the  skin  lesions  were  of  the  same 
type  as  those  just  shown,  furnishes  an  illustration  of  a  much  more 
pronounced  and  widespread  infection.  There  was  a  i)rofusion  of 
skin  lesions  involving  the  face,  the  hase  of  the  ears,  the  from  feet 
and  legs,  the  hind  feet  and  Ic^s  and  the  tail;  th^rc  were  lesions  of 
the  bones  of  the  forearm,  of  the  external  malleoli  and  of  the 
long  bones  of  the  feet:  there  were  also  mucous  lesions  on  th.e 
shaft  of  t!ie  ])enis  and  about  the  nares  and  finally  there  were 
lesions  of  the  cornea  and  iris. 

Lesions  of  the  bones  in  experimental  syphilis  arc  among  the 
most  interesting  manifestations  of  the  generalized  infection  and 
this  card  will  sh.ow  what  the  common  ones  are.  The  most  fre- 
quent are  those  which  occur  about  the  nose:  these  are  usually 
periosteal  in  origin.  develoi)ing  from  the  outer  surface  of  the 
bone.  They  may  arise  from  its  inner  surface,  however,  or  within  the 
substance  of  the  bone.  Lesions  in  this  position  frecpiently  result 
in  marked  bone  destruction  and  produce  a  typical  sa<ldle  nose  de- 
fonnity  such  as  that  shown  in  the  radiograph.  A  second  common 
location  of  bone  lesions  is  the  forearm:  the  one  shown  was  located 
near  the  ei)ipliyseal  line  of  the  ulna.  The  effect  upon  the  bone  in 
this  instance  is  indicated  in  the  corresponding  radiograph.  The 
JfKationof  lesions  near  the  epiphyses  is  very  common.  A  third  type 
of  lesion  is  that  seen  at  the  base  of  the  fifth  tnetatarsal  and  these 
fre<|uently  lea<l  to  marked  destruction  of  the  bone.  These  illus- 
trations are  not  all  from  the  same  animal  but  are  j)ronounced  or 
characteristic  examples  intended  to  give  an  idea  of  the  nature  of 
the  lesions  in  the  several  localities. 
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The  next  series  of  photographs  is  taken  from  a  case  that  we 
might  call  bone  syphilis  since  with  one  or  two  exceptions  the 
lesions  i)resent  were  all  of  this  type.  The  photograph  of  the  head 
shows  a  :-light  deformity  over  the  nose  which  does  not  appear 
striking  at  first  glance,  but  the  sknll  of  the  animal  shows  marked 
destruction  of  the  nasal  bones.  Distinct  lesions  are  seen  at  the 
carpus  of  both  forearms.  X'er}-  pronounced  lesions  occur  also 
over  the  external  malleoli  and  others  extend  along  the  outer  side 
of  the  hind  feet  involving  the  metatarsals  and  the  phalanges.  The 
animal  affording  all  these  lesions  also  showed  a  marked  lympha- 
denitis. 

At  this  point,  I  should  like  to  call  attention  to  the  fact  that 
many  of  the  lesions  which  occur  in  the  rabbit  are  more  analogous 
to  those  of  congenital  than  of  acfpiired  syphilis  and  this  applies 
particularly  to  the  lesions  of  bones. 

The  conditions  shown  thus  far  represented  manifestations 
which  arose  within  a  comparatively  short  period  of  time.  \\'e 
have,  howe\er.  similar  records  of  animals  which  have  been  held 
under  observation  for  much  longer  periods  of  time — one  indeed 
which  is  still  alive,  has  been  under  observation  for  four  }ears 
and  four  months  and  now  shows  a  lesion  of  the  scrotum  which, 
has  appeared  (juite  recently.  A  second  rabbit  was  carried 
for  thirt}-three  months  before  it  was  killed.  This  group 
of  photographs  which  was  taken  from  this  animal  shows  some 
of  the  most  pronounced  lesions  that  we  have  ever  observed.  As 
you  see  from  the  photograph  of  the  head  taken  at  autopsy,  there 
was  a  periosteal  lesion  of  the  nose  and  a  lesion  in  the  skin  and 
these  had  been  present  for  considerably  more  than  a  year.  Origi- 
nally there  were  a  number  of  skin  lesions  on  the  feet  and  legs, 
some  of  which  are  indicated  by  the  ver\-  large  nodules  on  the  out- 
side of  the  feet.  One  lesion  on  the  heel  was  excised  in  order  to 
get  material  for  transfer  but  recurred  several  times.  The  photo- 
graph is  of  one  of  the  recurrences.  A  second  lesion  with  a  very 
interesting  history  is  that  at  the  base  of  the  fifth  toe.  It  was  one 
of  the  original  lesions  and  i^ersisted  from  the  time  of  its  first 
appearance  until  the  death  of  the  animal,  that  is.  for  more  than 


i"^  WADE    II.    nROWN 

two  years.  Ainnher  very  jjersistenl  lesion  of  this  fjnnip  is  shown 
on  the  forearm  and  this  was  of  a|)i)roxiniateIy  thirty  months* 
duration. 

This  animal  also  had  the  most  marked  eye  lesions  which  we 
have  ol)serve<l.  A  keratitis  appeared  ahout  three  nionths  after 
inoculation:  there  were  re|)eated  exacerbations  of  this  condition 
and  a  lesion  of  the  cornea  was  present  when  the  animal  was 
killed.  There  were  also  repeated  attacks  «»f  iritis,  and  the  photo- 
graph of  the  eye  was  taken  at  a  time  when  there  was  a  hemor- 
rha};jic  iritis. 

'I  l*.e  lymphadenitis  in  this  animal  was  al>o  innisiiallv  marked: 
the  photographs  taken  a  little  more  than  two  years  after  inocula- 
tion .show  enlargement  of  the  jxipliteal  and  the  submental  glands. 
.\t  this  time,  the  glands  were  aspirated  and  spirochetes  were 
recovered. 

Summarizing  the  work  on  experimental  sy])hilis  wliich  has 
l)een  presente<l.  the  points  to  be  noted  arc  these:  I'irst.  that 
through  a  long  series  of  observations,  a  number  "»f  animals  with 
generalized  lesions  was  collected  and  studied  as  accurately  as 
possible  with  a  view  to  gaining  a  more  intimate  knowledge  of  the 
experimental  infection  and  through  this,  some  clue  which  might 
lead  to  an  explanation  of  the  peculiar  character  of  the  infection 
which  follows  litcal  inoculation  of  these  animals:  second,  by 
applying  the  information  thus  acrpiired.  we  have  endeavored  to 
pHKluce  types  of  infection  more  analogous  to  the  human  disea.se 
and  in  this  we  think  we  have  been  fairly  successful.  How  often 
such  infections  can  be  produced  cannot  as  yet  be  stated,  but  from 
the  facts  which  have  been  presented,  it  is  evident  that  a  general- 
ized disease  can  be  produced  in  the  rabbit  witli  a  considerable 
degree  of  fretpiency. 

lUscussion: 
Dr.  Zi.n.-skk:  I  have  followcci  this  work  with  a  ureal  deal  of  pleasure, 
iMTcausc  It  is  one  of  the  mo^l  systematic  studies  of  animal  disease  that  1  have 
%cen.  Dr.  Brown  has  obtained  lesions  that  have  never  been  studied  with  the 
care  and  systematic  methods  he  has  hrotiKlit  to  hear  on  them.  Some  <»f  the 
lesions  of  course  have  liecn  seen  Inrfore,  as  one  cannot  help  finding  them  in 
studying  animal  syphilis.  In  our  studies  on  immunity  we  saw  keratitis,  hone 
lesions,  and  knol)»  on  the  nose  an<l  occasionally  on  the  l')nK  Uines,  hut  that 
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was  not  the  primary  ol^ject  of  our  study,  and  I  liave  not  the  sHghtest  idea 
what  percentage  of  such  lesions  we  ohtained.  The  first  reports  of  general- 
ized syphilis  in  rabbits  of  which  I  know  are  those  of  Uhlenhuth  and  Mulzer, 
who  claimed  that  they  obtained  a  generalization  of  the  organism  in  young 
rabbits.  I  would  like  to  know  wdiether  Dr.  Brown  has  observed  that  the 
youth  of  the  rabbits  has  anything  to  do  with  the  generalization.  Dr.  Brown 
mentioned  one  point  that  interested  me  particularly,  and  that  is  his  idea  that 
generalization  was  encouraged  by  the  suppression  of  the  initial  lesion.  This 
has  a  certain  amnunt  of  direct  bearing  upon  our  work.  As  Dr.  Brown  knows 
we  did  everything  we  could  to  elucidate  immunological  relations  by  studying 
our  strain  A,  both  in  its  virulent  condition,  and  in  its  culture.  We  tried 
all  kinds  of  cross-immunization,  but  our  immunity  experiments  were 
entirely  negative,  with  the  exception  of  the  local  immunity  in  recovered 
animals  which  we  have  published.  An  interesting  observation  which  has 
some  bearing  on  Dr.  Brown's  work  is  this  :  We  did  a  great  deal  of  unilateral 
inoculation  of  the  testicle,  and  when  we  inoculated  the  opposite  testis  at  any 
stage  of  the  lesion  of  the  first  testis,  the  tissues  of  the  second  testis  reacted 
as  though  no  other  inoculation  had  been  made.  By  that  I  mean  that  the  tis- 
sues of  the  opposite  testis  reacted  just  as  though  there  had  ])een  no  lesion  in 
the  rabbit. 

There  is  another  point  which  would  seem  to  be  of  interest.  For  some 
time  we  were  engaged  in  a  controversy  with  Dr.  Xichols  and  some  others  who 
claimed  that  there  was  a  difiference  in  the  selective  action  of  diiiferent  strains 
of  Treponema.  Xichols  described  a  certain  strain  which  he  obtained  from 
the  nervous  S3'stem,  and  W'ith  that  strain  he  claimed  that  he  produced  lesions 
in  the  testis  of  rabbits  that  differed  from  those  obtained  with  other  strains. 
We  carried  five  different  strains  of  spirochetes  in  rabbits  at  that  time  and 
were  able  to  produce  all  the  lesions  described  b_v  Nichols  with  our  own  strains, 
and  the  Xichols  strain  produced  practically  all  of  the  ordinary  lesions  ob- 
served with  our  organisms.  The  difiference  seemed  to  lie  in  the  manner  of 
inoculation.  It  was  at  that  time  also  that  Dr.  X'oguchi  published  the  observa- 
tion that  strains  of  spirochetes  differed  in  thickness  and  size.  We  studied  our 
five  strains  very  carefully,  and  found  all  variations  in  size  and  thickness  in 
all  of  them.  This  point  is  important  in  that  the  idea  of  a  specificity  of 
strains  and  its  selective  action  has  taken  hold  of  the  clinicians  and  there  has 
been  a  great  deal  written  about  it.  Dr.  Brown  has  had  an  opportunity  to 
study  these  different  strains  in  generalized  lesions,  and  I  wonder  whether  he 
has  concluded  that  Dr.  Xichols  was  right,  or  whether  our  observations  come 
nearer  the  truth.      I  believe  that  Dr.  Brown  will  be  able  to  settle  that  question. 

There  is  not  very  much  more  that  one  can  say,  except  that,  though  rabbits 
are  poor  subjects  for  studying  skin  reactions  of  any  kind,  it  may  be  worth 
while  to  try  out  luetin  on  some  of  these  animals.  The  position  of  the  luetin 
test  is  very  peculiar  just  now,  and  everyone  seems  inclined  to  let  it  rest  in 
peace.  It  is  like  so  manj'  things  that  are  supposed  to  be  settled,  and  then 
come  to  be  doubted  again.  It  is  a  thing  that  perhaps  these  chronic  lesions 
in  fabbits  might  give  an  opportunity-  to  studj-.      Dr.  Hopkins  and  I  made  all 
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kinti^  <«i  Mirtiii  iroin  \iruuiii  .inn  irmn  culture  >i>ir<>clHMcs.  \\  c  cmild 
pru*lucc  very  |>otrnt  aiitil'otlics  with  culture  spirochetes  in  animals,  hut 
fuunti  that  they  hati  no  action  on  virulent  spirociieies.  To  make  a  long 
story  short,  we  never  {ound  any  serological  crnss  reactions  that  would  hring 
the  cuhure  spir«>chetes.  from  which  the  luetiti  was  made,  into  any  kind  of 
serological  relation  with  the  virulent  spirochete.  The  thing  was  so  sharp 
that  I  have  often  in  moments  of  depression  wondered  if  the  thing  others  as 
well  as  we  have  cultivated  was  really  the  Trcpoticma  pallidum.  I  cannot 
express  such  a  doulit  as  a  serious  contention.  It  is  just  a  thin^  which  comes 
to  one's  mind  as  a  hare  possihility.  The  fact  is  that  Dr.  N'oguchi.  as  well  as 
we  ourselves,  and  a  considerahle  numher  of  others,  have  found  that  one  has 
to  make  an  enormous  numher  of  plants  in  order  to  ohtain  a  single  pallidum 
culture  from  syphilitic  material,  and  when  the  organism  is  once  growing  in 
the  test  tube,  we  have  shown  that  it  has  cumplctcly  lost  its  virulence,  and  has 
no  serological  relatitniship  to  the  virulent  spir<ichete  of  rahhits  or  man.  and 
that  the  serum  of  syphilitic  animals  and  man  has  practically  no  action  ui>i>n 
the  cultivated  organism.  This  gives  one  a  great  deal  to  think  ahout.  It  is 
not  at  all  out  of  question,  of  course,  that  the  organism  in  its  cultural  state 
rapidly  loses  its  virulence,  and  that  the  virulent  spirochete  that  we  supposed 
at  the  time  of  doing  our  w<trk.  is  in  some  way  insulated  against  antibodies. 
But  this  matter  is  hy  no  means  cleared  up. 

Dr.  L.m^»wski  :  May  I  say  a  few  wnrds  from  the  clinical  standpoint? 
Nobody  can  appreciate  the  w(»rk  of  Dr.  Hr<twn  as  much  as  the  clinician  can. 
I  was  very  glad  to  hear  his  limitations.  He  spoke  the  truth,  that  all  about 
syphilis  is  not  yet  known.  It  would  be  a  great  thing  if  the  clinician  would 
say  the  same  thing.  The  clinician  hears  that  the  laboratory  man  has  devel- 
oped syphilis  in  an  animal.  The  laboratory  man  shows  that  he  obtained 
certain  lesions  which  look  like  syphilis  and  which  may  be  syphilis.  Hut  he 
cannot  call  it  experimental  syphilis  in  the  rabbit,  as  we  must  first  know  more 
al>out  non-syphilitic  lesions  in  the  rabbit.  I  would  like  to  call  attention  to  a 
fact  that  was  shown  in  1914  before  the  war;  unfortunately  since  that  time 
nol>ody  has  taken  up  the  subject.  In  \'ienna  Arzt'  examined  normal  rabbits 
and  found  in  them  mucous  membrane  lesions  which  looked  like  specific 
lesions.  He  found  lesions  <in  the  scrotum  which  looked  like  si)ecific  lesions. 
He  found  spirochetes  in  the  inguinal  glands  of  the  rabbit.  He  inoculated 
these  spirochetes  into  another  rabbit  and  obtained  a  lesion  in  the  skin  with 
Spirocheta  pallida  which  could  not  Ijc  differentiated  in  the  dark  field  from 
the  Treponema,  and  that  rabbit  was  never  in  the  laboratory.  Is  it  syphilis  in 
the  rabbit  or  is  it  something  else?  The  question  is  not  settled.  I  would  like 
to  a*k  Dr.  Brown  whether  he  examined  the  skin  «)f  the  rabbits  before  he 
inoculated  them,  and  whether  he  examined  them  in  the  same  manner,  that  is. 
by  palpation,  as  he  says  he  examined  the  inoculated  rabbits.  Of  course  the 
Wassermann  reaction  does  not  mean  anything  in  a  rabbit.  The  next  point 
i»  that  Dr.  Brown  fortunately  said  you  could  nf>t  compare  this  syphilis  with 
acquired  syphilis,  but  with  hereditary  syphilis.     The  lesions  have  no  analogy 
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to  acquired  syphilis  in  man.  They  are  rather  a  spirochetic  septicemia.  More- 
over in  skin  diseases  we  have  so  man}'  manifestations  which  look  like  syphilis 
that  it  is  impossible  for  any  man  to  make  a  diagnosis  of  one  lesion  and  say 
that  it  is  syphilis.  He  must  have  corroboration  in  the  clinical  history.  I 
would  like  to  ask  if  Dr.  Brown  gives  us  a  clinical  history  of  single  rabbits. 
Dr.  Brown  is  the  only  man  who  has  observed  inoculated  rabbits  for  four 
years.  I  would  like  to  know  the  clinical  signs  of  syphilis  in  that  rabbit.  I 
believe  he  also  had  a  rabbit  under  observation  for  two  j-ears.  I  would  like 
to  get  the  clinical  history  of  syphilis  in  that  rabbit  and  then  you  might  have 
a  picture  of  experimental  syphilis.  You  cannot  get  it  by  combining  the 
pictures  from  different  ral)bits  and  saying  all  the  lesions  look  like  syphilis. 
There  is  one  more  question  about  Dr.  Zinsser's  strains  and  Dr'.  Nichols's 
strain.  Dr.  Nichols's  strain  was  a  nervous  strain,  that  it.  it  was  taken  from 
a  spinal  cord  lesion  and  not  a  brain  lesion.  You  cannot  call  it  a  nervous 
strain  from  a  spinal  cord  lesion.  A  nervous  strain  acts  differently.  But 
you  cannot  make  out  from  Dr.  Brown's  paper  which  strain  is  which,  and  in 
which  rabbit  each  strain  was  inoculated.  In  order  to  pronounce  the  rabbit 
lesions  syphilitic,  you  must  inoculate  the  spirochete  from  the  raVjbit  lesion 
into  a  man.  It  was  done  twice  b^^  Levaditi  unsuccessfullj'.  Nothing  de- 
veloped. Accidental!}'  a  man  was  inoculated  into  the  dorsum  of  the  hand 
during  his  work  in  the  laboratory.  After  thirteen  or  twenty-eight  days  a 
papule  developed.  The  Wassermann  reaction  was  negative  on  the  thirteenth 
day.  The  papule  corresponded  with  the  inoculated  papule  in  the  rabbit. 
Spirochetes  were  found  in  that  papule,  and  the  Wassermann  reaction  on  the 
thirty-fourth  daj^  was  positive,  but  no  secondary  manifestations  developed. 
The  man  was  watched  for  over  six  months.  During  this  time  there  was 
onl}'  a  positive  Wassermann  and  no  secondary  manifestations.  If  you  like 
to  call  a  man  with  a  positive  Wasserman  and  no  manifestations  syphilitic  you 
can  do  so,  but  that  is  not  clinical  syphilis.  Another  man  was  inoculated  in 
the  arm  with  the  same  spirochete,  and  the\'  got  no  response.  In  view  of 
the.se  two  facts,  that  a  spirochete  is  present  in  the  rabbit  which  cannot  be 
distinguished  from  the  Spii'ochcta  pallida,  and  that  inoculation  was  made  into 
a  man  and  clinical  symptoms  did  not  appear,  we  are  still  entitled  to  doubt 
whether  inoculation  of  the  rabbit,  even  though  very  successful,  would  be 
called  S3'philis.  Surely  it  is  not  like  acquired  syphilis.  The  clinician  watches 
the  laboratory  man  with  great  expectation,  but  the  laboratory  man  must 
adapt  his  paper  to  the  clinical  aspects  of  syphilis  and  pay  more  attention  to 
the  clinical  development  of  experimental  syphilis,  to  make  his  work  of  more 
value  to  the  clinician,  which  in  the  end  is  the  main  object  of  the  experimental 
laboratory  syphilis. 

Dr.  L.\rkix:  I  was  glad  to  hear  Dr.  Brown  make  tlie  statement  that  he 
did  not  have  anything  new  to  offer.  This  work  has  been  gone  over  ver\- 
systematically  by  other  workers,  and  his  pictures  are  perfectly  well  known  to 
some  of  us  laboratory  workers.  I  thought  from  the  vast  amount  of  work 
that  Dr.  Brown  has  done,  and  done  beautifully,  that  he  migin  have  something 
to  tell  us  when  he  said  "  generalized  "  syphilis  in  a  rabbit,  and  that  he  has 
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left  fairly  alone.  lie  alsu  lus  not  inrntionc(i  anythiiiK  altoiit  titc  l)istulu(;ical 
details  in  regard  to  this  work.  lie  has  only  demunstraled  to  us  tliat  certain 
strains  of  spirochetes  may  cause  experimental  lesions.  There  is  a  tirat 
difference  of  opmion  not  only  amouK  patholoKists.  hut  amouK  liactcrioloKists, 
on  the  different  strains  of  Sf>irocht'la  pallida.  Personally  1  have  not  hecn 
able  to  identify  these  different  strains,  althou({h  they  are  known  as  Strain 
•*  A."  and  so  forth.  But  the  different  characteristics  of  the  spirochetes  and 
their  relationship  to  ex|>erimental  lesions  is  not  known.  We  know  perfectly 
well  that  a  spirochete  when  injected  into  a  testicle,  removed  and  macerated, 
will  produce  certain  lesions  in  the  skin.  The  true  (iemunslration  as  regards 
the  s|K<iticity  of  these  lesions  in  relation  to  iiuman  syphilis  is  not  settled,  so 
that  we  are  not  yet  in  a  position  to  draw  any  definite  conclusions  from  ex- 
perimental spirochetal  infection  in  animals  and  the  same  lesions  which  occur 
in  human  l>cings.  I  do  not  think  that  anybody  has  made  any  definite  state- 
ments along  that  line.  Those  of  us  who  have  studieil  human  syphilis  for  a 
numl)er  of  years  may  not  l>e  so  convinced  when  wc  look  at  those  lesions 
in  experimental  syphilis  in  rabbits  and  cmnpare  them  with  those  in  the  human 
l>eing.  I  was  much  interested  in  this  paper  because  it  covers  such  a  wide 
field,  and  it  has  been  done  in  a  purely  scientific  manner.  The  pictures  are 
beautiful,  and  the  method  of  presentation,  and  the  deductions,  which  are 
ver>-  few.  have  been  very  interesting.  Hut  the  lesions  are  very  far  from  what 
we  know  of  acquired  syphilis,  and  those  we  observe  in  the  Iniman  being  are 
another  question  entirely.  I  was  very  much  interested  in  the  bone  and  skin 
lesions,  but  1  would  like  to  know  more  about  generalized  syphilis  in  the 
rabbit,  and  the  changes  that  occur  in  the  viscera  after  the  generalization  of 
the  spircKhete  in  experimental  syphilis.  Doubtless  the  field  is  so  wide  that 
Dr.  Brown  has  not  been  able  to  present  such  questions  here  to-night.  Wc 
have  a  l>etter  opportunity  of  seeing  syphilis  than  any  other  hospital  in  the 
city  of  New  York,  because  of  the  great  system  under  which  Dr.  Fordycc 
works  and  the  methods  which  he  uses,  and  the  conditions  which  he  maintains 
in  pathological  examinations  which  are  conducted  under  his  observation.  I 
wish  to  express  my  commendation  of  Dr.  Brown's  presentation  along  this 
line,  liecausc  those  of  us  who  are  interested  in  the  diagnosis  and  care  of 
r>l»hilis  know  that  everything  along  experimental  lines  really  amounts  to 
something  when  the  man  is  intent  on  his  work.  My  old  friend  here.  Dr. 
Lapowski,  is  a  jMrrfcct  iconoclast  when  it  comes  to  the  laboratory  man.  .\t 
the  same  time  he  has  made  some  very  good  |K>ints  from  his  clinical  experi- 
ence, that  the  lalioratory  man  must  not  stand  by  himself,  but  must  help  and  be 
helped  by  his  clinical  brother. 

D».  Zinsskk:  May  1  say  one  more  word  which  may  avoid  misunderstand- 
ing? It  is  p*>ssilile  that  perhaps  the  two  prece«ling  speakers  <lid  not  under- 
stand me  Correctly.  I  said  that  1  was  a  little  in  doubt  when  1  saw  that  the 
serological  reactions  did  not  show  cross-relations  between  the  culture  and 
virulent  s|>irochele,  that  perhaps  we  had  cultivated  from  the  rabbit  the 
Treponema  pallidum  which  was  causing  the  lesion.  I  never  had  any  doubt 
bat  the  lesions  which  we  obtained  in  rabbits  were  really  lesions  of  syphilis. 
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Again,  one  of  the  speakers  brought  out  the  point  that  no  human  infection  had 
ever'  taken  place  from  rabbits.  There  are  a  number  of  cases  of  human  infec- 
tion on  record.  I  saw  one  such  infection  myself  in  an  assistant  who  was 
accidentally  infected,  and  had  the  entire  course,  with  Wassermann  test,  etc. 
The  primary  lesion  was  on  the  face.  I  have  not  the  slightest  doubt  that  these 
rabbit  lesions  deserve  to  be  classified  as  lesions  caused  by  the  Treponema 
pallidum,  and  furthermore  I  want  to  make  it  perfectly  clear  that  we  too  have 
found  spirochetal  organisms  in  rabbits  that  had  no  connection  with  the 
lesions.  However,  the  other  spirochetes  we  found  in  rabbits  were  easily 
distinguished  from  the  pallida.  Dr.  Hopkins  and  I  have  published  one 
such  case. 

Dr.  Lapowski  :  Dr.  Zinsser,  if  you  have  such  a  case  it  is  your  dut}'  to 
publish  it.  That  case  would  change  everything.  Such  a  statement  when  it 
comes  from  you  should  be  published,  in  order  to  give  other  men  the  benefit 
of  it,  because  if  that  is  the  case  the  whole  discussion  drops. 

Dr.  Zinsser:  WeW,  that  is  the  case. 

Dr.  L.M'OWSKI  :  Do  you  mean  the  case  of  Dr.  Buschke'^  of  Berlin,  of  a 
laboratory  man  who  accidentally  inoculated  his  finger  and  developed  syphilis? 
Nobody  can  prove  what  that  laboratory  man  did  with  his  finger  before  and 
after  inoculating  it. 

Dr.  Zinsser:  Of  course  I  cannot  absolutely  guarantee  that  no  outside 
opportunity  for  infection  took  place,  but  this  point  was  carefully  considered. 

Dr.  Hopkins  :  I  would  like  to  add  a  word  of  admiration  for  this  work. 
I  think  that  one  who  has  worked  along  these  lines  and  who  knows  how  long 
it  takes  to  get  a  few  lesions  realizes  better  the  immense  amount  of  labor  it 
represents.  I  would  also  like  to  ask  one  question  in  regard  to  the  regularity 
with  which  Df.  Brown  has  produced  generalized  syphilis.  While  we  may 
have  failed  to  detect  some  of  the  lesions,  I  do  not  believe  that  at  that  time, 
with  our  methods  of  inoculation,  the  same  strain  was  as  frequently  producing 
generalized  lesions  as  it  has  in  Dr.  Brown's  hands.  It  seems  to  me  that  there 
are  two  possible  explanations  of  this.  One  is  the  method  of  inoculation  that 
Dr.  Brown  is  using.  The  other  is  a  possible  greater  adaptation  of  the  strain 
for  rabbits  after  long  passage.  I  wonder  whether  Dr.  Brown  has  tried  to 
produce  generalized  lesions  with  a  strain  which  has  not  first  been  carried  for 
many  years  through  rabbits,  and  whether  this  generalization  of  the  disease  is 
not  a  thing  brought  at)out  bj-  long  passage  through  these  animals.  I  recall 
that  at  one  time  Dr.  Brown  told  me  that  he  had  been  seeing  a  certain  type 
of  lesion  with  one  strain  which  occurred  for  a  while,  but  was  not  met  with 
later  on,  which  suggested  the  possibility  that  the  strain  had  shifted  a  bit  in 
its  characteristics.  It  seems  that  that  would  be  a  possiijle  explanation  for 
the  frequency  of  generalized  lesions  in  the  animals  he  has  described. 

Dr.  Cornw.xll:  I  would  like  to  ask  Dr.  Brown  if  the  same  lesions  can  be 
produced  by  inoculating  the  whole  blood  of  an  individual  with  florid  syphilis 
as  by  the  inoculation  of  spirochetal  cultures.  Is  he  able  to  state  whether 
there  was  any  difference-  in  the  frequency  of  histological  lesions  in  the  cen- 

1  Dcntsch.   mod.   IWhnschr.,   lyi^,   .N..N..xi.x,    1783. 
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cral  nervous  system  or  of  the  occurrence  of  spirochete  in  the  spinal  fluid. 
l>etween  the  Nichols's  strain  and  strain  "A"? 

DiL  JoBLiNC. :  If  I  understand  correctly,  the  two  strain^  with  which  Dr. 
Hrown  has  lieen  workinc  produce  more  general  lesions  now  than  they  did 
when  first  inoculated.  I  would  like  to  ask  if  nvrnkcys  react  difTcreiUiy  to 
these  old  strains.  Such  experiments  might  throw  sf>mc  light  on  the  questions 
of  virulence  and  adaptability. 

Dr.  Brown:  There  are  quite  a  number  of  questions  which  have  been 
raised,  and  there  seemed  to  be  an  oversight  of  a  fact  which  I  mentioned  at 
the  outset,  that  is  that  the  sole  purpose  of  inciting  a  condition  such  as  that 
described  is  to  utilize  that  condition  in  investigating  problems  of  human 
disease.  Some  of  us  would  have  all  of  this  work  done  at  once ;  some  are 
interested  primarily  in  the  clinical  manifestations  of  the  infection  and  others 
in  the  pathology.  As  a  matter  of  fact  one  who  works  in  the  laboratory 
knows  that  the  disease  under  consideration  is  a  chronic  one — that  it  extends 
over  months  and  that  one  person  or  a  small  group  of  workers  cannot  pos- 
sibly attempt  all  of  these  problems  at  one  time. 

In  regard  to  the  publications  that  have  thus  far  a|)])cared.  I  think  that 
those  who  are  inclined  to  be  critical  of  omissions  should  realize  that  the 
expense  of  the  work  is  great  and  that  it  is  necessary  to  condense  the  material 
as  much  as  possible  without  detriment  to  the  subject. 

In  reply  to  the  question  as  to  detailed  ca.se  reports.  I  should  like  to  point 
out  that  syphilis  in  the  animal  or  human  subject  is  made  up  of  distinct 
entities — the  case  does  not  make  the  lesions  but  it  is  the  combination  of  these 
various  manifestations  which  go  to  make  up  the  picture  presented  in  the 
individual  case.  We  began  the  publication  of  this  work,  following  what 
we  thought  was  an  orderly  procedure,  taking  first  the  individual  manifesta- 
tions of  the  infection.  As  1  have  said,  such  publication  is  expensive,  and  we 
have  had  to  condense  our  material  as  much  as  possible  so  that  we  have  not 
l>een  able  in  these  earlier  papers  to  supply  all  of  the  clinical  and  patlii (logical 
connections  of  the  various  conditions  described.  .■Xs  you  noticed  in  the 
photographs  which  were  passed  around,  we  have  attempted  to  put  some  of 
these  clinical  manifestations  together  so  as  to  make  up  a  composite  picture 
of  the  disease  and  eventually  we  shall  come  to  a  consideration  of  the  sub- 
ject from  this  standpoint. 

We  also  might  have  gone  into  the  histology  <^ir  the  pathological  anatomy 
«»f  the  lesions  but  we  coubl  not  attempt  so  much  at  one  time.  We  may  say, 
however,  that  we  have  worked  up  the  histology  of  various  types  of  lesions 
and  that  we  have  found  no  very  decided  difference  between  the  histology  of 
lesions  as  they  occur  in  the  rabbit,  and  as  we  find  them  in  human  beings,  but 
they  are  not  identical  and  I  do  not  think  that  it  is  to  be  expected  that  a  rabbit 

''1  react  to  a  given  stimulus  in  exactly  the  same  way  as  a  hum.-jn  being. 
IS  as  much  as  can  he  said  and  it  woubl  be  futile  for  me  to  atlem|ii  to 
give  a  detailed  answer  to  the  questions  which  have  been  asked  regarding  the 
pathology  of  the  ex|>erimental  lesions. 

in  answer  to  the  question  of  the  proof  of  the  syphilitic  nature  of  the 
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lesions  I  may  say  that  we  have  not  attempted  to  demonstrate  the  syphihtic 
nature  of  the  infection  on  what  one  might  call  a  clinical  basis.  All  that  we 
have  attempted  to  do  is  to  obtain  a  full  clinical  history  of  the  lesions,  to 
demonstrate  the  presence  of  spirochetes  in  the  lesions,  to  study  their  his- 
tology, and  from  these  facts  arrive  at  a  conclusion  as  to  the  nature  of  the 
condition  under  consideration.  We  have  not  deemed  it  necessary  to  in- 
vestigate the  presence  or  absence  of  spirochetes  in  the  animal  at  the  time 
of  inoculation  but  unless  the  animal'  showed  a  lesion  of  some  kind,  the  as- 
sumption seems  warranted  that  the  animal  was  at  least  not  a  highly  infected 
one.  The  work  of  Arzt  and  Kerl  was  a  very  important  piece  of  work.  We 
have  not  observed  conditions  such  as  they  describe  and  nobody  knows  what 
this  organism  was.  The  lesions  produced  were  chieflv'  about  the  genitalia 
and  I  imagine  from  their  description  that  they  were  quite  analogous  to  gleet 
as  we  find  it  in  rabbits  in  this  country.  I  think  one  must  recognize,  there- 
fore, the  possibilities  of  confusion  arising  froin  this  source  in  the  case  of 
certain  types  of  lesions  and  look  at  this  question  with  perfectly  open  minds. 
That  is  m\-  attitude.  Dr'.  Zinsser  has  expressed  his  opinion  in  regard  to  the 
matter  of  the  nature  of  the  spirochete  concerned  in  these  experimental  infec- 
tions and  the  situation  may  be  summed  up  in  the  statement  that  the  lesions 
described  are  produced  in  the  experimental  animal  by  inoculation  of  that 
animal  with  an  organism  which  has  presumabh-  been  obtained  from  cases  of 
human  syphilis. 

In  regard  to  the  question  of  strains,  we  have  used  organisms  from  five 
different  sources  at  one  time  or  another ;  one  came  from  the  blood  of  a 
syphilitic  patient  with  florid  secondaries,  another  from  a  chancre,  a  third 
from  a  condyloma.  Dr.  Zinsser's  strain  came  from  a 'mucous  patch,  and  the 
Nichols's  strain  from  the  cerebrospinal  fluid.  Whether  these  are  distinct 
strains  or  not,  I  am  unable  to  say.  There  may  be  differences  in  the  biolog- 
ical properties  of  these  organisms  which  are  sufficient  to  warrant  one  in 
speaking  of  them  as  strains.  As  has  been  stated,  Nichols  claimed  that  the 
organism  which  he  isolated  produced  certain  distinctive  lesions.  We  have 
carried  the  Nichols  and  the  Zinsser  strains  through  many  parallel  series  of 
transfers.  At  first  we  thought  that  these  strains  were  producing  lesions 
which  were  different  from  one  another,  but  as  time  has  passed,  the  lesions 
have  changed  somewhat  .so  that  we  cannot  say  that  the  lesions  produced  by 
any  particular  organism  are  more  constant  for  that  organism  than  for  others 
or  that  the  character  of  such  lesions  will  be  maintained  through  subsequent 
generations  of  transfers. 

In  regard  to  the  part  played  by  adaptation  in  the  production  of  general- 
ized lesions,  we  believe  that  both  of  these  organisms  have  changed  but  the 
high  incidence  of  generalized  infections  cannot  be  explained  entirely  upon 
the  basis  of  adaptation.  This  may  be  seen  by  reference  to  the  incidence  of 
generalized  lesions  in  the  control  animals  on  the  chart,  which  gives  the  normal 
incidence  following  various  types  of  inoculation,  and  the  increase  obtained  by 
the  introduction  of  other  procedures.  We  have  been  able  to  produce  some 
generalized  lesions,  if  I  may  term  them  that,  with  comparatively  fresh  strains 
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of  Trff>o»fma  pallidum.  NVc  have  ulxaincd  lesions  in  llic  first  two  or  tlircc 
Rcnrrations  but  since  these  strains  were  not  run  in  large  series  of  animals, 
it  wouM  l»e  im|K>ssil»le  to  compare  the  results  with  those  of  the  older  strains. 
The  lesions  were  not  as  numerous  or  pronounced,  however. 

Dr.  /ins.<>er  mentioned  also  the  resistance  of  young  as  compared  with 
old  rabbits.  In  attempting  to  {iroduce  generalized  syphilis,  Uhicnluith  and 
Mulicr  inoculated  their  animals  intravenously  or  intracardially.  Their  im- 
pression was  that  young  rabbits  were  less  resistant  to  infection  than  the  old 
ones.  I  have  serious  doubts  of  this.  As  far  as  I  can  see,  they  were  giving 
small  animals  a  few  weeks  old,  a  volume  dose  of  organisms  which  was  i>rac- 
tically  equal  to  that  of  the  dose  given  to  the  largest  animals ;  the  effect  was 
to  overwhelm  the  young  animal.  Our  own  experience  leads  us  to  believe 
that  it  would  lie  more  diflicult  to  obtain  generalized  lesions  in  young  tlian  in 
adult  rabbits  by  using  local  inoculations. 

Someone  asked  al'out  the  production  of  infection  by  tlie  injection  of 
human  blood.  It  is  my  impression  that  the  inoculation  of  blood  from  cases 
of  active  secondaries  has  given  alKjut  as  constant  results  as  inoculation  of 
material  from  lesions.  It  is  not  as  easy,  however,  to  transfer  with  the  whole 
blood  of  the  rabbit  as  it  is  to  transfer  witli  tlu*  material  taken  from  the 
testicle,  or  from  a  skin  or  bone  lesion. 

The  question  Dr.  Jobling  raised  of  the  alteration  of  the  virulence  of 
these  strains  for  monkeys  is  of  importance  and  I  think  the  general  experi- 
ence has  been  that  as  organisms  are  transferred  from  monkeys  to  rabbits 
or  fiV<*  Tvrjij  they  change  their  virulence  for  these  animals.  We  are  not 
certain,  therefore,  that  lesions  could  be  produced  by  organisms  which  were 
transferred  to  rabbits  eight  or  nine  years  ago.  but,  from  what  we  know  of 
such  conditi«)ns,  the  failure  to  infect  human  beings  with  such  material  would 
l>c  no  proof  against  the  syphilitic  nature  of  the  animal  infection. 

There  is  another  question  concerning  the  subject  of  strains  whicli  may 
l>c  referred  to  very  briefly  in  this  connection.  This  is  tme  of  the  most 
important  subjects  in  syphilis  at  the  present  time.  It  is  claimed  that  there 
are  strains  of  Treponema  pallidum  which  will  constantly  i)roduce  syphilis 
of  a  certain  type  but  as  far  as  I  am  alile  to  judge,  no  evi<lence  has  Iteen 
submitted  which  shows  conclusively  whether  these  organisms  differ  in  their 
biological  properties,  simply  on  account  of  their  own  life  histor>',  either  in 
the  human  or  animal  subject  or  whether  their  biological  properties  are  con- 
stant and  fixed.  In  attempting  to  establish  a  nervous  strain  as  an  entity, 
distinct  from  a  so-calle<l  dermatropic  strain,  Levaditi  and  Marie  took  a  very 
unfortunate  basis  for  comparison.  They  took  a  strain  freshly  isolated  from 
a  human  source  and  compared  the  behavior  of  this  organism  with  that  of  the 
old  Truffi  strain  which  had  been  carrie<l  in  rabbits  for  a  number  of  years. 
Their  basis  for  differentiation  rested  uimmi  the  fact  that  there  was  a  differ- 
ence in  liehavior  of  these  two  organisms  toward  human  and  animal  siibjccts. 
The  fallacy  in  such  work  is  quite  obvious  and  I  think  that  we  will  come  to 
realize  that  there  are  many  such  fallacies  which  have  cre|tt  into  tlie  work 
on  ex|>erimental  syphilis. 
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THE  RELATION  BETWEEN  SPERAIATOGEXESIS  AND 
LEUCOPOIESIS  IX  ACUTE  INFECTION 

HENRY    E.    MELENEV,     M.D.,    AND    HAROLD    LINSKY,    B-S. 

(From    the    Mcd'cal    Pathology    Laboratory    of    the    Presbyterian    Hospital, 

Department  of  Pathology,  College  of  Physicians  and  Surgeons, 

Columbia  Lbiiz'ersity.  New  York) 

The  purpose  of  this  inquiry  is  to  determine  whether  the  in- 
juries to  spermatogenesis  so  frequently  observed  in  acute  infec- 
tions, are  correlated  with  the  injury  to  the  leucopoietic  function,  as 
manifested  by  absence  of  leucocytosis.  This  possibility  was  sug- 
gested by  the  well-known  sensitiveness  of  both  sjiermatogenic 
cells  and  leucocytes  to  radio-active  substances  and  Roentgen-rays. 
Thirty-eight  cases  of  acute  infections  in  men  within  the  period  of 
active  spermatogenesis  were  chosen  as  material.  The  ?eries  in- 
cludes eighteen  cases  of  lobar  pneumonia,  six  cases  of  influenza, 
three  cases  of  typhoid  fever,  and  one  each  of  lobular  and  broncho- 
pneumonia, suppurative  pericarditis,  suppurative  meningitis,  sup- 
purative lymphadenitis,  acute  peritonitis,  acute  appendicitis,  and 
cellulitis  of  the  forearm.  The  changes  recorded  were  absence  or 
marked  decrease  in  the  number  of  spermatozoa,  spermatids,  sper- 
matocvtes  and  spermatogonia,  together  with  the  presence  of  ab- 
normal developmental  forms  and  giant  cells.  X^one  of  th.e  cases 
selected  showed  autolytic  changes  which  might  confuse  the  pic- 
ture. Tlie  recent  study  of  Mills  on  "  The  Pathological  Changes 
in  the  Testes  in  Epidemic  Pneumonia,"^  descrilies  the  lesic^ns  in 
detail.  Cases  showing  chronic  testicular  lesions  obvii^uslv  unre- 
lated to  an  acute  general  infection  were  excluded. 

The  series  is  too  small  t(^  justify  an  extended  statistical  treat- 
ment. Briefly,  it  was  found  that  the  proportion  of  cases  showing 
injuries  to  spermatogenesis  increased  with  the  duration  of  the 
illnes.s — a  point  which  has  already  been  demonstrated  by  Mills. 
The  following  table  illustrates  this  relation: 

1  Jiuir.  Ex  per.  Med..  1919,  xxx,  505. 
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4 

0 

Per  cent. 
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0 
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38 

14 

34 

Xot  only  is  there  a  percental  increase  in  the  nuniljcr  of  cases 
showing  lesions,  according  to  the  (hiration  of  the  illness,  but  the 
(|iialiiative  alterations  increase  in  severity  wiili  the  duration  of 
the  infection.  The  four  cases  of  longest  duration  showed  com- 
plete l<»ss  of  spermatogenesis.  On  the  other  hand  among  the 
cases  which  have  been  classified  as  essentially  nonnal.  there  were 
five  which  showed  slight  changes  (desquamation  of  si)ermato- 
cytes.  slight  decrease  in  spermatozoa )  which  may  have  been  the 
l)eginning  of  more  severe  lesions.  These  cases  all  terminated 
within  eight  days. 

It  is  more  difficult  t<J  establish  a  definite  correlation  between 
leucopenia  and  loss  of  spermatogenesis.  Taking  the  total  number 
of  eleven  cases  showing  a  leucocyte  count  of  10.000  or  less,  we 
find  that  of  these,  six  or  55  per  cent,  show  definite  injury  :  whereas 
only  eight  or  30  per  cent,  of  the  twenty-seven  cases  with  a  leuco- 
cyte count  alxne  10,000  show  similar  lesions  of  the  testis.  Thi.-. 
would  indicate  that,  disregarding  other  possible  factors,  the 
testicular  lesions  are  somewhat  more  fre(|uenlly  found  in  the  cases 
without  leucocytosis.  The  apparent  difference,  however,  is  dis- 
counte<l  when  the  duration  factor  in  the  t\\<»  gmups  is  taken  into 
the  reckoning.  The  mean  duration  of  illness  in  the  six  cases  of 
the  leucoj>enic  group  was  14.4  days,  as  compared  with  a  mean 
cluration  of  9.9  days  in  the  twenty-.sevcn  cases  of  the  leucocytic 
group.  One  would  expect  therefore  a  higher  incidence  merely  on 
the  basis  of  the  longer  mean  duration  of  the  leucopenic  group. 
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It  seems  hardly  worth  while  to  elaborate  further  a  statistical 
analysis  of  this  small  series  of  cases.  It  is  evident  from  the  data 
presented  that  the  duration  of  the  illness  is  a  more  significant 
factor  in  relation  to  the  injury  to  spermatogenesis  than  the  pos- 
sible injury  to  the  leucopoietic  function.  Certainly  it  is  possible  to 
state  that  acute  infection,  such  as  influenza,  accompanied  by  leuco- 
penia,  is  not  more  likely  to  be  accompanied  by  injury  to  sperma- 
togenesis than  are  other  infections,  like  lobar  pneumonia,  in 
which  a  leucocvtosis  usualK-  occurs. 


A  discussion  of  vitamines  from  various  standpoints  was  given 
by  Dr.  Lafayette  B.   Mendel;  no   formal  paper  was  presented. 

VITA^IIXES   AXD   THE  AMTAAIIXOSES 

CASmiR  FUNK.  D.SC. 

Whereas  the  chemistry  of  the  vitamines  has  not  materially 
advanced  during  the  last  seven  years,  the  dififerentiation  of  the 
vitamines,  proposed  by  us  in  1912.  and  which  included  the  anti- 
beriberi,  antiscorbutic  and  antirachitic  vitamines,  has  been  greatly 
substantiated  by  the  researches  made  both  abroad  and  in  this 
counti}-.  This  classification  of  th.e  three  types  of  vitamines  is 
now  accepted  by  all  the  workers  and  can  be  regarded  as  a  definite 
step  towards  progress. 

It  has  also  been  shown  in  the  last  few  years,  that  the  value  of 
vitamines  reaches  beyond  their  importance  for  animal  life,  as  it 
was  found  that  vitamine-like  substances  play  an  important  role  in 
the  metabolism  of  lower  animals,  bacterias,  yeasts  and  higher 
plants.  In  all  these  new  data  we  see  a  justification  of  the  term 
"  vitamine  '"  applied  to  them,  showing  their  importance  for  the 
life  i^henomena  of  living  organisms. 

If  we  leave  certain  aspects  of  the  beriberi  problem  to  be  dealt 
with  later,  we  come  to  the  consideration  of  scurvv.  a  di'^ease  so 
well  accepted  as  a  deficiency  disease,  that  it  does  not  lea\e  nnich 
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to  l)c  discussed.  Scurvy  is  recognized  as  being  due  to  deficiency 
o!  antiscorbutic  vitaniine  (  \itaniine  C).  In  dealing  with  scurvy 
and  tlie  value  of  certain  antiscorbutics,  we  still  meet  with  certain 
discrepancies.  This,  in  our  opinion,  is  chiefly  due  to  the  use  of 
the  guinea  pig  as  a  test  animal.  Let  us  take  as  an  example,  the 
protective  value  of  fresh  meat,  alreatly  established  fi)r  human 
scurvy.  Tested  on  guinea  pigs,  however,  the  meat  proved  inac- 
tive. This  is  due  to  the  fact  that  these  animals  re(|uire  a  larger 
quantity  of  C-vitamine.  as  compared  with  other  animals.  Harden 
and  Zilva  have  found  in  this  connection  that  a  guinea  pig  of  350 
gm.  re<juires  as  much  of  that  substance  as  a  monkey  of  2  kg. 
weight.  It  is  altogether  (|uestionable  whether  we  are  entitled  to 
test  the  value  of  animal  foods  on  herbivorous  animals,  e.xcept 
when  we  use  these  foods  in  f<irm  of  easily  assimilable  extracts. 
The  «|uestion  of  the  growth-promoting  value  of  certain  anti- 
scorbutics has  also  received  attention.  A  number  of  known  anti- 
scorbutics, such  as  orange  and  other  fruit  juices,  have  been  found 
by  Oslx)rne  and  Mendel  to  contain  relatively  large  amounts  of 
anti-beril3eri  vitamine  ( vitamine  I»).  Harden  and  Zilva  have 
shown  that  from  a  mixture  of  !>-  and  (.'-vitamines.  the  first  one 
can  be  absorbed  (ptantitatively  by  I'uller's  earth,  leaving  the 
C-vitamine  intact.  According  to  the  newest  results  such  filtrates 
do  not  exhibit  any  growth-pn»nn»ting  power.  The  description  of 
clinical  scurvy  in  older  pre-vitamine  tiiues  was  a  good  deal  com- 
plicated by  pathological  findings  in  the  bones,  which  could  have 
been  regarded  as  rachitic.  Since  the  observation  of  Hess  and 
L'nger.  who  have  seen  rosary  in  cases  of  uncomplicated  scurvy, 
this  subject  appears  to  be  simplified  to  a  very  appreciable  degree 
As  regards  rickets  the  known  researches  of  Mellanby  have 
substantiated  our  earlier  contention  as  to  the  etiology  of  this  con- 
dition. These  exi)eriments  suggested  strongly  that  rickets  is  due 
to  the  absence  from  the  food  of  the  anti-rachitic  vitamine 
f  vitamine  .\  ).  We  are  unable  to  deny,  however,  that  this  view  has 
met  with  a  good  deal  of  opposition;  Noel  Faton  considers  rickets 
to  l>e  due  to  a  number  of  causes,  a  view  based  chiefly  on  the  old 
domestication  theory  of  Kassowitz.     We  must,  however,  empha- 
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size  the  fact  that  human  avitaminoses  are  evidently  not  as  simple 
in  their  etiology  as  the  diseases  which  we  produce  experimentally 
in  animals,  in  which  we  always  endeavor  (sometimes  even  unsuc- 
cessfully) to  limit  the  unknown  to  one  single  factor.  In  clinical 
cases  this  important  presumption  is  only  rarely  met  with  and  this 
applies  not  only  to  rickets,  but  also  to  the  other  human  deficiency 
diseases.  This  remark  of  course  does  not  pertain  to  instances 
which  are  controlled  in  a  scientific  and  accurate  way,  like  the 
researches  of  Hess  and  Unger  on  human  rickets,  which  in  this 
case  possess  the  convincing  power  of  experimental  research. 
These  investigators  have  conducted  studies  of  long  duration  on 
children  kept  on  a  diet,  considered  free  from  vitamine  A.-  and 
who  remained  free  from  all  signs  of  clinical  rickets.  Dr.  Hess 
gave  me  the  opportunity  to  see  these  children  and  I  must  confess 
that  I  was  very  much  surprised  to  see  them  in  such  good  condi- 
tion. The  only  signs  which  might  be  of  importance  were  a 
defective  enamel  of  the  teeth  and  a  marked  delay  in  walking, 
whereas  a  careful  X-ray  examination  did  not  reveal  any  signs  of 
rickets.  On  the  other  hand,  Hess  and  Unger  have  seen  rickets 
develop  in  children  on  a  diet  composed  of  whole  milk,  \\hich  is 
regarded  as  being  particularly  rich  in  A-vitamine.  This  condi- 
tion cleared  up  on  administration  of  cod  liver  oil.  As  the  result 
of  these  studies,  Hess  and  Unger  arrived  at  the  conclusion,  that 
although  they  l^elieve  in  the  antirachitic  properties  of  cod  liver 
oil,  they  fail  to  understand  how  this  condition  can  be  etiologically 
connected  with  a  deficiency  of  vitamine  A.  The  chief  reasons  of 
these  discrepancies  can  be  seen  in  tw(^  factors.  First  of  all,  ]\fel- 
lanby,  Drummond  and  others  ha\'e  sIktwu  that  the  recjuirements 
in  vitamine  A  diminish  with  the  age  of  the  animal.  Mellanby 
particularly  emphasized  the  fact  that  quicker-grc^wing  dogs  were 
more  liable  to  contract  rickets  on  a  diet  poor  in  vitamines  A.  It 
seems  therefore  that  in  the  etiology  of  rickets,  the  amount  of 
vitamines  in  relationship  to  growth  impulse  plavs  an  impt^rtant 
role.  Now.  in  the  experiments  of  Hess  and  Unger  hereditary 
reasons,  limiting  the  growth,  might  ha\"e  placed  a  part  in  their 
results. 


1 2-2 


CAMMIK     IINK 


A  second  factor,  wliicli  c<|ually  deserves  <>ur  atlcntion.  is  the 
c|uestion  of  the  content  of  fo(»<|siulTs  in  n  iiainine  A.  Whereas  a 
few  years  aj;o  the  idea  prevaile<l  ihat  only  fats  and  oils  of  animal 
origin  were  carriers  of  tliis  important  suhsiame.  these  views 
nntlerwent  rapid  changes.  Throuj^di  the  re«'carches  of  C)sI)orne 
and  Mendel.  McCt»nnm  and  liis  coworkers,  we  know  now  that 
green  leaves  of  |)lants.  as  well  as  certain  seeds,  contain  this 
viiamine  in  relatively  lar<^e  amounts,  whereas  hiittcr.  otice  re- 
garded as  very  rich  in  this  substance,  was  found  in  a  number  of 
instances  to  carry  only  a  moderate  amount  of  A-viiamine.  Lately 
it  was  asserted  that  skimmed  milk,  lard  and  certain  vej^'etable  oils 
contain  this  vitamine  to  an  ajjpreciable  extent.  Ii  >ecnis  that  tlic 
conclusions  in  the  paper  published  by  Macallum  and  myself  in 
1915  in  which  we  found  no  difference  in  growth  of  rats,  whether^ 
we  used  lard  (^r  butter,  do  not  differ  as  much  from  our  present 
conception  of  vitamine  A.  as  they  did  then. 

In  view  of  the  constantly  changing  c«»nclusions  as  to  the 
vitamine  content  of  various  foodstuffs,  we  wish  to  emi)hasize  the 
fact,  that  the  vitamine  content  is  by  no  means  a  mathematical 
unit  and  that  the  data  obtained  in  various  laboratorio  in  this 
connecti(»n  can  by  no  means  be  regarded  as  standard  values,  but 
must  perforce  undergo  very  fre<|uent  changes.  Ii  may  be  wrong. 
for  example,  to  try  to  com()are  the  vitamine  value  of  Kuropean 
milk,  from  cows  fed  in  ])ost-war  conditions,  with  milk  (tbtainable 
in  this  cf»untry.  In  judging  the  value  of  a  vegetable,  we  must 
not  only  con>i<ler  the  age  (according  to  the  hndings  of  I  less). 
but  also  the  time  elai>sed  between  the  reni<i\al  fmni  the  -**\\  and 
the  consumption,  the  climatic  condition,  the  character  of  the  soil 
and  the  amount  of  fertilizer  the  farmer  was  able  to  aj)ply  in  each 
particular  case.  X'itamine  A.  according  to  Hopkins,  is  very  un- 
stable to  oxidation,  so  that  in  variance  with  the  treatment  received, 
we  can  easily  perceive  the  possibility  of  a  butter  poor  in  vitamine 
A,  and  lard,  skimmed  milk,  cottonseed  oil  containing  this  vita- 
mine. It  must  also  be  b<»rne  in  mind  that  foodstuffs  found  to  be 
poor  in  a  particular  vitamine  by  the  method  of  biological  analysis 
on  rats,  may  prove  to  be  <|uite  sufficient  f(»r  human  beings.    There 
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are  even  certain  indications  in  the  literature  that  this  may  ])t  the 
case  with  \-itamine  A.  In  this  Hght  we  must  \iew  the  abo\-e  men- 
tioned results  of  Hess  and  Unger.  By  regarding  the  present 
accepted  vitamine  values  of  various  foodstuffs  in  a  critical  light, 
\^•e  will  be  able  to  explain  many  of  the  existing  apparent  dis- 
crepancies in  our  understanding  of  deficiency  diseases. 

After  these  reniarks,  we  tu.rn  to  the  subject  which  we  intend 
to  deal  with  to-niglit,  namelv  the  question  of  the  nuiriti\'e  \'alue 
of  animal  proteins  as  compared  with  vegetable  proteins,  witli 
special  reference  to  the  etiology  of  pellagra  and  hunger  edema. 

War  edema,  so  frequent  in  Central  Europe  during  the  war, 
has  been  ascribed  to  almost  every  imaginable  cause.  After  elimi- 
nation of  a  number  of  unlikely  factors,  among  which  also  the 
\-itamine  A  was  frequently  mentioned,  many  investigators  have 
arri\'ed  at  the  conclusion  that  this  condition  is  due  to  deficiency 
of  animal  proteins.  Kohmann.  in  particular,  was  able  to  produce 
edema  in  rats  fed  on  carrots  and  was  able  to  restore  them  to 
health  by  addition  of  casein.  Whether  or  not  we  are  justified  in 
regarding  this  cure  to  be  due  to  the  addition  of  animal  protein 
as  such,  we  will  presently  see.  AlcCarrison  has  found  that  butter 
and  onions  contain  a  substance  which  he  calls  anti-edema  vitamine 
and  which  specifically  prevents  changes  in  suprarenals,  which 
changes  ultimately  lead  to  occurrences  of  edema.  During  the 
war  there  was  a  long  controversy  between  Hindhede  and  Rubner. 
and  other  German  food  experts,  as  regards  the  value  of  animal 
and  plant  proteins  for  nutrition.  In  the  light  of  modern  views  on 
pellagra  the  long  continued  experiments  of  Hindhede  with  pota- 
toes should  have  led  to  production  of  pellagra,  which  was  not 
the  case. 

Among  the  \'iews  expressed  on  pellagra,  we  find  the  open- 
minded  attitude  of  (loldberger,  who  stated  that  he  was  able  to 
prexent  or  ])ro(luce  pellagra  by  exclusion  or  inclusion  of  foods 
containing  animal  protein.  His  conclusion,  which  we  also  share, 
is  that  this  disease  may  be  due  to  a  x'ariety  of  causes  and  possibly 
to  a  combination  of  a  number  of  factors.  In  the  English  report 
on  N'itamines.  whicli  appeared  in  mho,  we  met  wilh  the  less  c^jien- 
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niiiuie<l  view,  that  pcllai;i.i  i^  tim-  i.>  iii:^c'»ii<'n  "i'  plant  iir<'U'in:J 
of  low  hiolojjical  value,  willi  the  sugj^cstion  that  trvptophane  may 
be  a  factor  in  the  etiology  of  the  disease.  Chick  .uul  II nine  ha\c 
pnvlncctl  in  a  monkey  a  condition  which  they  regard  as  pellagra, 
and  which  was  improved  upon  inclusion  <>f  casein  in  the  dietary. 
Whether  it  is  logically  permissible  to  try  to  produce  a  disease. 
due  to  lack  of  animal  protein,  in  monkeys,  which  never  have  in 
their  dietary  a  protein  of  animal  origin,  after  they  are  weane<l. 
we  cannot  say  at  present.  It  seems  to  us.  that  if  pellagra  was  due 
to  a  lack  of  animal  proteins  as  such,  the  disease  should  be  more 
prevalent  in  countries  like  Russia  or  Poland,  where  the  average 
peasant  population  docs  not  consume  animal  i)r()teins  more  than 
a  few  times  a  year.  In  spite  of  this  fact,  we  see  jiellagra  nearly 
limited  to  areas  of  corn  consumi)tion.  The  contention  that  whole 
corn  is  deficient  in  tryptophane  is  not  borne  out  by  experiments 
on  birds.  We  can  not  accci)t  the  reix)rl  of  the  British  medical 
research  committee  that  pellagra  is  due  to  tlie  ingestion  <'f  bio- 
logically inferior  protein. 

In  our  researches  of  1913-14  (in  the  influence  exerted  by 
carbohydrate  p<^>rtion  of  the  diet,  we  have  observed  that  pigeons 
fed  on  diets  containing  a  larger  proportion  of  casein  develo|)ed 
beri-beri  later  than  those  on  less  casein.  Recently  we  have  re- 
peated these  experiments  on  rats,  in  conjunction  with  Dr.  Dubin. 
These  studies,  briefly  stated,  have  shown  that  rats,  fed  on  a  diet 
containing  a  large  amount  of  purified  animal  protein,  grow  on 
this  diet  on  addition  of  a  small  amount  of  viiamine  !«.  wliereas 
those  animals  fed  on  diets  containing  a  large  proportion  <.f 
carbohydrates  required  a  large  addition  of  this  vitamine.  So  that 
in  the  presence  of  animal  protein  (plant  ])roieins  were  not  in- 
vestigated as  yet )  there  seems  to  be  a  sparing  action,  as  regards 
requirements  of  animals  for  vitamine  P»  and  jxissibly  also  of  other 
vitamines.  It  is  in  this  light  that  we  can  view  the  experiments  of 
KohiTiann  and  of  Chick  and  Hume  on  the  curative  effects  of  a 
casein  addition.  It  is  therefore  conceivable  that  a  diet  containing 
a  suflTicicnt  amount  of  vitamines  may  prove  deficient,  if  the  ))ro- 
tcin-contfjif  <>{  thi^  ili<-t  is  dilnicd  w  iib  a  large  amount  of  carbo- 
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h^'drates.  An  observation,  which  has  not  been  much  emphasized 
by  laboratory  workers,  is  the  strange  beha\'ior  of  animals  on  diets 
containing  all  the  necessary  vitamines,  but  in  insufficient  amounts. 
It  would  seem  that  the  animal  by  eating  more  of  this  food  could 
obtain  all  the  vitamines  it  needs,  Ijut  in  practice  the  reverse  takes 
place  and  the  animal  eats  less.  By  increasing  the  gross  metabo- 
lism, the  animal  is  unable  to  overcome  the  existing  disproportion 
of  food  constituents.  This  observation  alone  should  suffice  to 
demonstrate  the  importance  of  the  relationship  of  the  food  con- 
stituents and  vitamines  to  each  other.  It  is  of  interest  to  note 
here,  that  potato,  in  spite  of  the  great  dilution  of  its  protein, 
seems  to  constitute  a  perfectly  Ijalanced  food  for  human  needs. 

Now  we  must  ask  ourselves  which  constituent  of  an  animal 
protein  possesses  these  important  properties,  which  we  have  re- 
ferred to.  In  studying  this  question  we  have  derived  much  infor- 
mation out  of  investigations  conducted  with  a  \iew  of  determin- 
ing the  nutritive  requirements  of  certain  bacterias  and  yeast.  It 
would  take  us  too  long  to  consider  all  the  available  data  and  we 
may  select  a  few  which  seem  to  us  to  be  of  particular  interest. 
Llo}'d,  in  Cambridge,  working  on  the  meningococcus,  has  found 
that  this  microorganism  seems  to  require  for  its  growth  a  certain 
vitamine  ( more  or  less  analogous  to  B-vitamine)  and  a  substance 
present  in  blood,  which  was  absorljed  so  easily  ])y  inert  material, 
that  even  filtration  through  ordinary  filter  paper  had  to  be 
ax'oided.  Williams  in  studying  th.e  requirements  for  yeast  has 
seen  that  hydrol^zed  casein  possessed  a  stimulative  action  on 
yeast  cells,  but  attributed  this  action  to  a  contamination  with 
vitamine  15.  Souza  and  McCollum  have  observed  a  similar  action 
of  h}-drolyze(l  beef,  althougli  the  presence  of  vitamine  B  was 
apparently  excluded  In'  experiments  on  rals.  Finally  Howard  J. 
^Mueller,  in  working  with  streptococci,  has  made  the  observation 
that  certain  hydrolyzed  proteins  were  al)le  to  stimulate  the  growth 
of  this  microorganism.  He  endeavored  to  isolate  the  substance 
responsible  for  the  above  mentioned  efTect,  which  he  believed  to 
be  a  new  unknown  aminoacid.  He  believed  this  substance  to  be 
a  new  .nminoacid  for  llic  simple  reason  that  casein  used  as  a  start- 
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m^  inaierial  was  carefully  purified  In  rcprccipiiatinn  1h.'|'(mc  hciiifj 
submitted  to  hydrolysis.  As  the  active  substaticc  is  entirely 
al)sorl>cd  by  charcoal,  it  seems  that  the  purification  of  casein  by 
reprecipitation  would  n<>t  he  the  rii^'ht  way  to  free  this  pnitein 
from  the  unknown  substance,  as  upon  each  successi\e  precipita- 
tion, the  condition  of  absorption  will  n^'t  <lilTcr  materially  from 
the  initial  precipitation.  This  new  factor,  which  seems  to  differ 
from  all  the  known  aminoacids.  acted  very  much  like  a  vitamine. 
although  it  is  conceivable  that  it  may  ultimately  prove  to  be  an 
aminoacid  and  a  constituent  of  casein.  Iu■^t  h«iw  far  this  sub- 
stance is  associated  with  plant  proteins  has  not  been  investij^'ated 
as  yet.  We  wish  to  suj^^'est  that  this  new  substance,  which  api)ar- 
ently  has  already  proved  its  value  for  the  metalxilism  of  certain 
bacteria  and  probably  yeast  ma\  ])la\  a  role  in  the  etiology  of 
I)ellagra  and  war  edema,  and  may  explain  the  contradictory 
evidence  as  rej^ards  the  food  value  of  animal  and  certain  i)lant 
proteins.  Differences  in  the  nutritive  value  of  proteins  of  animal 
origin  were  also  found,  in  si)ite  of  the  fact  that  iheir  analysis  did 
not  detect  any  deficiency  of  the  known  aminoacids.  To  explain 
this  observation.  Or.  Sure  recently  suggested  that  the  nutritive 
value  of  the  proteins  is  not  only  de])endent  on  their  composition 
in  aminoacids.  but  also  on  their  configuration  in  the  ])rotein 
molecule,  certain  complexes  being  better  utilized  than  others.  In 
this  way.  Dr.  Sure  explained  the  nutritive  inferiority  of  lactal- 
bumin.  The  difference  in  the  nutritive  value  of  casein  and  lactal- 
bumin  may  lie  in  the  presence  of  the  above  new  substance,  which 
in  the  future  we  may  be  able  to  call  vitamine  O. 

Discussion  : 

I)k.  Pappfnhumkh  :  With  whatever  viewpoint  one  eiifiaResin  the  ex- 
perimental siu<ly  fif  rickets,  it  is  necessary  to  take  reckoning  of  the  s|)on- 
tancous  occurrence  of  thw  disease  In  animals  maintained  under  laboratory 
conditions.  By  "  si>ontanef»U5 "  is  meant  the  development  of  the  disease 
under  conditions  that  cannot  as  yet  he  accurately  defined  nor  controlled. 
While  such  inclusive  words  as  "  domestication  "  and  "  confinement  "  hring 
one  no  nearer  to  an  tniderstandinK  of  the  pathogenesis  of  rickets,  the  ob- 
servation that  animals  under  the  artificial  conditions  of  the  laboratory  arc 
prone  to  the  disease  i-.  a  very  ol<l  and  well  est.il»lislu-d  oiw. 
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Anyone  who  is  conversant  with  the  Hterature  on  the  relation  of  thy- 
mectomy to  the  production  of  rickets  will  appreciate  the  justice  of  emphasiz- 
ing this  source  of  confusion.  Xow  that  it  has  become  clear  from  the  work 
of  Renton  and  Robinson  in  England,  of  Xordmann  in  Germany,  and  espe- 
cially the  painstaking  and  carefully  controlled  work  of  Park  and  McClure 
in  this  country,  that  extirpation  of  the  thymus  has  nothing  to  do  with  rickets, 
it  is  certain  that  Klose  and  Matti  and  numerous  others  who  thought  they 
had  established  a  definite  relation  between  the  thymus  and  abnormal  bone 
formation  were  misled  by  the  spontaneous  occurrence  of  rickets  in  dogs. 

In  rats  also,  rickets  occurs  as  a  spontaneous  disease.  Since  these  ani- 
mals have  become  the  favorite  choice  for  the  stud^-  of  the  effects  of  dietary 
deficiencies,  it  maj-  be  pertinent  to  the  topic  of  the  evening  to  refer  brieflj' 
to  some  observations  made  a  number  of  years  ago,  and  already  reported. 

It  was  in  connection  with  experiments  on  the  possible  effect  of  thy- 
mectomy in  white  rats  that  I  had  an  opportunity  to  become  familiar  with 
the  spontaneous  occurrence  of  rickets  in  these  animals.  The  work  was 
begun  in  1913,  but  it  was  not  until  the  following  spring  that  the  disease  ap- 
peared among  the  rats.  It  affected  not  only  the  operated  animals  but 
controls  of  the  same  litter,  and  a  fair  proportion  of  the  stock  animals.  My 
interest  at  that  time  was  centered  in  the  possible  relation  of  th\-mectomy  to 
rickets,  so  that  no  control  study  was  made  of  the  possible  dietary  factors 
which  might  have  influenced  the  development  of  the  disease.  It  was  fre- 
quently observed,  however,  that  some  animals  of  a  litter  became  rachitic, 
whereas  others  kept  in  the  same  cages  under  identical  dietary  conditions 
failed  to  develop  the  disease. 

There  was,  of  course,  nothing  original  in  these  observations.  Morpurgo, 
who  first  described  rickets  in  rats  in  1900,  studied  it  for  many  years  and 
most  accurately  pictured  the  lesions.  Such  connoisseurs  of  rickets  as 
Schmorl.  Weichselbaum  and  Erdheim  recognized  the  resemblance  of  rat 
rickets  to  that  of  human  rickets  and,  so  far  as  my  own  experience  goes, 
I  believe  that  the  diseases  are  pathologically  identical.  It  is  therefore 
obvious  that  the  spontaneous  occurrence  of  the  disease  at  times  amongst 
laboratory  rats  must  be  kept  in  mind  in  experimental  work  along  these  lines. 

I  should  also  like  to  refer  to  one  or  two  other  isolated  observations 
that  may  bear  upon  the  sul)ject  of  the  evening's  discussion.  Through  the 
kindness  of  Professor  Sherman.  I  have  had  the  opportunity  to  examine  two 
of  his  rats  which  had  been  kept  for  some  time  on  a  diet  deficient  both  in 
calcium  and  fat-soluble  vitamines.  These  rats  were  stunted  in  their  growth 
and  showed  at  autopsy  lesions  which  at  first  glance  suggested  rickets.  There 
were  frequent  swellings  of  the  chondro-costal  junctions  and  at  the  shafts  of 
the  ribs.  The  bones  were  very  fragile  and  broke  easily.  The  histological 
study  of  the  lesions,  however,  shows  that  they  are  not  those  of  true  rickets, 
but  resemble  rather  the  so-called  pseudo-racliitic  osteoporosis,  which  results 
from  a  deficient  amount  of  calcium  in  the  diet.      The  little  swellings,  which 
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were  »u  conspicuous  in  iho  Kross,  proved  to  Ik*  knohs  of  provisional  callus 
formed  atxnit  incomplete  s|H)ntaneous  fractures.  There  was  Kreat  rarefac- 
tion of  the  cortex  of  the  ribs  with  enlargement  of  the  marrow  spaces,  in 
contrast  to  the  excessive  proliferation  of  osteoid  tissue  and  the  reduction  of 
the  marrow  spaces  which  obtains  in  spontaneous  rickets  in  rats. 

I  have  «»ne  t»ther  nhscrvalion  which  hears  upon  the  possible  relation  of 
fat-soluble  vitamine  to  rickets.  Dr.  Hess  has  turned  over  to  me  for  study. 
ribs  from  a  dog  which  was  kept  for  five  an«l  a  half  m«>nths  on  one  of  Mel- 
lanby's  rachitis  producing  diets.      The  diet  consists  of : 

Bread    ad  lil>. 

Krystalak    . .   -'50  c.c. 

CottiMi   seed  oil    5  c.c. 

Orange   juice    5  c.c. 

Sodium   chloride    1.5  gms.  dai'v 

The  histological  examination  of  these  ribs  gives  n<i  indication  of  rachitic 
change.  The  line  of  ossification  is  i)crfectly  regular  and  there  is  no  defect 
in  the  deposition  of  calcium  in  the  matrix  of  the  cartilage  or  in  the  new- 
formed  bone.  The  osteoid  tissue  is  not  increased.  While  it  is  realized  that 
one  cannot  draw  inferences  from  a  single  experiment,  one  can  at  least  say 
that  this  individual  dog  existed  for  a  long  time  on  Mcllanby's  diet  without 
developing  rickets. 

Dr.  Hkss:  This  subject  certainly  is  interesting  a  large  numlier  of  med- 
ical investigators. — pathologists,  biochemists,  clinicians,  and  lately  the  physi- 
ologists and  pharmacologists.  The  progress  made  has  been  very  great,  as 
one  of  the  speakers  said,  when  we  consider  that  Dr.  Funk  wrote  his  book 
in  1914.  and  the  amount  of  work  that  has  been  done  since  that  time,  and  the 
numl)er  of  difficulties  that  have  been  cleared  up.  On  the  other  hand,  the 
progress  has  not  been  entirely  steady  and  uninterrupted.  .  There  have  been 
points  that  have  l)een  very  difficult  to  unravel  for  a  year  or  more,  and  it  is 
well  to  consider  now  what  were  the  difficulties,  and  whether  those  we  are 
meeting  at  the  present  lime  are  not  due  to  the  same  causes.  Take  the  fact 
that  we  consider  foods  as  chemical  entities.  One  worker  will  report  a  result 
with  a  certain  kind  of  food,  and  another  worker  will  report  quite  a  different 
result,  and  then  after  a  while  it  will  be  found  that  the  two  foods  are  not 
identical.  These  foo<lstuffs  cannot  l)e  considered  as  chemical  emities. 
Take  for  example  the  <|uestion  of  dried  milk.  The  Knglish  investigators  at 
the  Lister  Institute  found  that  dried  milk  had  practically  no  anti-scorbutic 
efficiency.  Here  we  found  that  dried  milk  did  retain  the  greater  part  of  its 
anti-scorbutic  efficiency.  This  question  is  very  clear  at  present.  As  Dr. 
Funk  said,  milk  may  Ix-  different  initially  in  its  anti-scorbutic  content :  it  may 
l)e  rich  or  |K>or.  Then  the  method  of  desiccation  makes  a  very  great  deal 
of  difference.  It  will  not  stand  a  slow  desiccation,  Itut  will  stand  a  rapid 
desiccation.      It  will  >>tand  .230°  F.  for  a  half  second  or  a  second,  which  is  the 
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degree  of  heat  to  which  it  is  subjected  in  the  course  of  drying,  but  will  not 
stand  150°  or  160°  for  fifteen  or  twenty  minutes.  We  must  bear  in  mind 
that  the  milk  may  be  pasteurized  previous  to  the  desiccation  and  condensed 
and  finalK'  desiccated.  So  there  is  a  very  good  reason  why  one  investigator 
will  get  one  result  and  another  investigator  another  result.  It  is  so  at  the 
present  time.  One  finds  lard  to  be  practically  deficient  in  its  fat-soluble 
vitamine  content,  so  that  it  is  used  by  Mendel  as  a  l)asic  diet.  On  the  other 
hand,  there  is  a  recent  report  b}-  Miss  Daniels  that  if  j'ou  use  28  per  cent,  of 
the  lard  it  has  enough  fat-soluble  vitamine  to  maintain  rats.  The  same  is 
true  of  cotton-seed  oil.  Each  food  product  must  be  tested  individually,  and 
more  than  that,  we  must  investigate  the  particular  foodstuff.  That  is  to  say, 
lard  must  not  be  considered  as  lard  ;  cotton-seed  oil  must  not  be  considered 
as  cotton-seed  oil.     Each  different  product  must  be  tested  for  itself. 

From  the  pathological  standpoint  there  are  some  questions  which  are  of 
particular  interest,  and  as  Dr.  Mendel  has  said,  this  entire  subject  is  one 
which  needs  the  cooperation  of  the  pathologist.  In  the  first  place,  must  we 
consider  that  if  we  get  a  definite  pathological  picture  that  it  is  due  to  the 
same  etiological  factor?  In  other  words,  if  you  get  a  picture  in  an  animal 
or  a  human  being  of  scurvy,  must  that  be  due  to  a  lack  of  anti-scorbutic 
vitamine?  Or  perhaps  is  there  something  else  that  can  produce  the  same 
pathological  picture?  \\'e  are  used  to  thinking  that  a  pathological  picture 
means  a  definite  disease  or  disorder.  I  bring  up  this  question  because  it  has 
been  shown  that  a  lack  of  the  fat-soluble  vitamine  in  the  diet  of  guinea  pigs 
leads  to  changes  very  much  like  scurvy.  I  have  seen  the  tissues  of  guinea 
pigs  that  had  had  sufficient  anti-scorlnitic  food  in  their  dietary,  that  looked 
very  much  like  the  scurvy  that  I  was  accustomed  to  see  when  they  were 
deprived  of  anti-scorbutic  foodstuffs.  On  the  other  hand,  there  is  the  ques- 
tion whether  we  are  in  all  instances  dealing  with  a  true  rickets  or  scur'vy  in 
our  experimental  animals.  That  is  another  question  that  must  l^e  followed 
by  the  pathologists. 

Dr.  Funk  raised  the  question  of  whether  the  guinea  pig  was  a  suitaljle 
experimental  animal  for  the  study  of  scurvy.  It  is,  I  think,  too  delicate  a 
reagent.  It  develops  scurv\-  so  easily,  so  much  more  readily  than  any  other 
animal,  that  we  must  be  careful  when  we  transfer  such  results  directly  to 
man.  There  are  no  doubt  nutritional  conditions  which  can  be  brought  about 
in  guinea  pigs  which  would  not  have  the  same  result  in  man.  This  leads  to 
the  conclusion  which  must  always  be  borne  in  mind,  namely,  that  after  all  the 
final  test  of  all  this  work  is  the  human  lieing.  If  you  get  results  on  guinea 
pigs,  or  on  rabbits,  or  on  dogs,  or  on  rats,  or  on  monkeys,  and  they  are 
absolutely  refuted  by  clinical  experience,  we  must  consider  whether  there 
has  not  been  some  mistake  in  the  experiment,  not  necessarily  a  mistake  made 
by  the  investigator,  but  whether  you  can  use  that  particular  animal  to  eluci- 
date the   clinical   condition. 

I  should  like  to  say  a  word  in  regard  to  pellagra  and  rickets.  In  pel- 
lagra Dr.  Goldber'ger  believes  tiial  the  main  deliciency  factor  is  a  lack  of 
adequate    protein.       For    years    during    tlie    war    tiie    Central    Empires    were 
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dcticiciu  111  atlr(|uatt-  prittciii.  They  had  practically  no  milk.  They  had 
very  htllc  meat,  aiul  practically  no  eRR*.  In  other  \v(»rds.  they  were  cut  off 
from  adrguate  protein,  am!  nevertheless  prllaKra  did  not  develop  as  far 
a»  I  know  in  Germany.  When  I  was  in  N'ienna  this  suinmer  I  asked  ahout 
pcllafrra.  They  had  had  a  few  cases  there.  We  should  imagine  that  if 
this  was  the  dominant  cause  that  pellagra  should  have  manifested  itself  in 
the  course  of  the  war  in  the  Central  Empires.  As  rcKards  rickets,  as  Dr. 
Mendel  >aiil.  I>T.  HUnrh  of  Copenhagen  ascril»ed  this  keratoinalacia  to  a  lack 
of  the  fat-soluble  vitamine.  There  was  a  lack  of  fat-soliiMe  vitamine  also 
in  the  Central  Kmpires.  and  there  was  no  keratomalacia  there.  On  the  jitlu-r 
hand.  Dr.  Illoch  says  nothing  alniut  rickets  in  children,  but  we  hear  of  what 
can  lie  called  an  epidemic  of  rickets  in  the  Central  Empires,  and  no  kera- 
tomalacia. 

When  I  wrote  nt»t  Ii>ng  ago  alH^ut  the  relation  of  fat-soluble  vitamine 
to  rickets,  I  said  not  that  the  fat-soIublc  vitamine  bore  no  relation  to 
rickets,  but  that  it  was  not  the  dominant  factor,  that  there  arc  other  factors 
which  decide  whether  or  not  it  shall  develop,  and  I  am  still  of  that  opinion. 

Dr.  SiiKRy.\N  :  Perhaps  I  might  say  one  word  about  experimental  diets 
that  have  l)een  used  in  some  of  the  studies  of  fat-soluble  vitamines.  In  a 
numlier  of  cases  it  has  been  assumed  that  skim  milk  could  be  used  in  suffi- 
cient quantities  to  W  the  main  source  of  protein  and  calcium  of  the  diet,  and 
that  diets  containing  such  quantities  of  skim  milk  would  still  be  nearly  devoid 
of  the  fat-soluble  vitamine.  That,  I  think,  is  a  mistake.  Some  years  ago 
Dr.  McCollum  stated  that  in  a  given  amount  of  milk  about  half  of  the  fat- 
soluble  vitamine  is  in  the  fat-globules  and  about  half  in  the  watery  portion  of 
the  milk.  Our  recent  experience  tends  to  confirm  that  impression,  and  on 
the  basis  of  dry  matter,  that  would  mean  that  drie<l  skim  milk  has  some- 
where in  the  neighborhood  of  half  as  much  fat-soluble  vitamine  as  dried 
whole  milk.  Hence  the  diets  in  which  skim  milk  were  used  probably  con- 
tained considerably  more  fat-soluble  vitamine  than  they  were  regarded  as 
Containing. 

The  eye  troubles  of  rats,  which  I  think  are  undoubtedly  characteristic 
of  a  diet  lacking  in  fat-soluble  vitamine.  can  be  avoide«l  or  cured  by  skim 
milk  practically  free  from  fat.  showing  that  there  is  a  vitamine  which  in  that 
res|>ect  is  the  same  as  the  fat-soluble  "  A,"  and  practically  independent  of 
the  fat. 

Dii.  MacXf^l:  I  have  been  very  much  interested  in  the  problem  of  pel- 
lagra, not  so  much  in  the  attempt  tn  demonstrate  that  it  is  caused  by  some 
particular  factor  as  in  the  attempt  to  find  out.  by  sifting  the  evi<lence  ob- 
tained by  others  as  well  as  that  <»f  my  own  observations  and  those  of  my 
colleagues,  what  the  actual  cause  of  the  disease  may  be.  Some  of  the  evi- 
dence which  has  come  to  light  within  the  past  year  may  be  reviewe«l.  Per- 
haps the  first  thing  to  be  mentioned  should  lie  the  publication  by  Cioldberger 
and  Wheeler  of  the  detailed  rejKirt  of  their  work  «»n  convicts  at  the  convict 
camp  near  Jackson.  Mi**.,  in  l<>l.>.  This  detailed  re|K»rt  is  somewhat  differ- 
ent from  the  preliminary  rciwrt,  which  appeared  more  than  four  years  pre- 
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viously.  From  tin's  later  re])ort  it  a])pears  that  the  pathological  condition 
which  was  produced  in  the  convicts  consisted  of  emaciation  coupled  with  a 
dermatitis  of  a  somewhat  indefinite  type,  which  afifected  the  scrotum  and  the 
contiguous  surfaces  of  the  thighs  :  that  this  dermatitis,  in  one  of  the  earliest 
cases  (McD. — J.  M.),  itched  and  was  relieved  by  bathing  but  later  recurred. 
Although  the  authors,  in  their  first  report,  designate  the  lesions  as  "typical," 
they  avoid  this  term  in  the  full  report.  Here  they  even  suggest  that  they 
have  some  douljt  about  their  tyjiical  character,  by  advancing  the  view  that 
the  site  at  least  of  the  initial  dermatitis  is  Ijound  up  with  a  specific  quality 
of  the  diet  and  bj'  stating  that  their  experimental  diet  was  probabl}'  not  en- 
tirely typical  of  the  average   pellagra-producing   diet. 

The  second  point  of  importance  is  the  widely  recognized  observation, 
which  has  been  referred  to  by  Dr.  Hess,  namely,  that  during  the  period  of 
the  war,  when  there  was  a  remarkable  deficiencj'  in  the  animal  protein  in 
the  dietar}'  throughout  the  central  part  of  Europe,  pellagra  was  quite  un- 
known. It  is  a  disease  for  which  some  nf  us  searched  in  France  during 
1917  and  1918  without  any  success  whatever.  If  pellagra  is  a  disease  essen- 
tially due  to  deficienc}'  in  protein  in  the  diet,  it  is  rather  remarkable  that  it 
should  have  been   so  conspicuously  absent  in   those  countries. 

A  third  point  of  importance  is  the  fact  that  pellagra  did  occur  during 
the  war',  particularly  in  a  large  British  camp  for  Turkish  prisoners  of  war 
in  Egypt.  Here  there  were  many  hundreds  of  cases  among  the  Turkish 
prisoners.  Many  had  contracted  the  disease  before  capture  and  a  lesser 
number  after'  capture.  The  disease  actually  spread  in  the  camp,  however. 
It  became  so  serious  as  to  be  made  the  subject  of  investigation  by  a  special 
Committee  of  Enquiry.  This  Committee  reported  in  December.  1918.  They 
found  a  very  extensive  outbreak  of  pellagra  among  the  Turkish  prisoners, 
which  they  ascribed  to  a  deficient  diet,  and  thej-  contrasted  the  Turkish  camp 
with  the  contiguous  prison  camp  in  which  German  prisoners  were  held  and 
in  which  pellagra  had  not  appeared.  The  German  prisoners  had  been  living 
on  the  fat  of  the  land  before  capture,  and,  since  capture,  had  been  receiving 
a  diet  above  reproach.  A  most  dramatic  secjuel  has  since  come  to  light. 
In  December,  1918,  an  epidemic  of  pellagra  began  in  the  German  prison  camp 
and  a  large  number  of  cases  appeared  in  the  following  six  months.  Thus, 
almost  at  the  moment  that  the  dietary  experts  had  pronounced  the  diet  above 
reproach  and  had  ascribed  the  absence  of  pellagra  to  the  excellence  of  this 
diet,  the  epidemic  started.  Enright,  who  has  reported  this  outbreak  in  the 
Lancet,  draws  the  conclusion  that  he  has  disproved  the  relationship  of  diet 
as  the  sole  causative  factor  of  pellagra.  T  think  that  this  very  dramatic 
demonstration  has  served  to  change  the  whole  aspect  of  the  pellagra  prob- 
lem as  far  as  the  English  investigators  are  concerned. 

Evidence  pointing  to  this  same  conclusion  has  been  furnished  long  since 
by  American  investigators  of  pellagra  and  the  pellagra  situation  in  this 
country  will  still  bear  further  investigation  in  the  light  of  these  develop- 
ments of  the  present  year. 

Dr.  H.^.•\s :  All  those  who  have  spoken  to-night  have  called  attention  to 
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the  fact  that  this  is  not  a  straiKhtfurward,  clear-cut  proiHisitinn ;  that  the 
facts  in  some  rcs|»ects  are  proven  and  definite,  hut  they  are  is(»lated  facts. 
It  is  really  a  matter  fi>r  rcKrei  that  so  much  lay  puhlicity  should  have  l>een 
Kiven  to  a  suhject  of  such  ini|K>rtancc.  in  which  such  excellent  wnrk  is  heiuR 
done.  Mention  has  been  made  of  disturhinK  factors  in  the  invcstiK<'>tions 
due  to  the  character  and  quality  <>f  the  foodstuffs  themselves.  \o  mention, 
however,  has  been  made  of  the  individual  reaction  of  the  animal.  Recently 
I  was  able  to  show  that  at  least  in  the  human  infant  a  very  definite  reaction 
with  consequent  growth  may  be  |)roduced  by  relatively  minute  doses  of 
alropin.  sup|Mise«lly  due  to  its  action  on  the  sympathetic  system.  The  undcr- 
KTowlh  of  cretinism  and  the  overgrowth  of  dyspituitarism  are  too  well 
known  to  nee<l  mention.  Herter  some  year.s  ago  called  attention  to  the 
infantilism  which  might  be  the  result  of  a  special  type  of  intestinal  flora: 
and  so  in  discussing  this  problem  \vc  arc  discussing  a  many-phased  subject, 
and  one  which  in  its  application  to  human  pathology  must  be  proceeded 
with  very  carefully.  Take  for  instance  the  tomato.  It  has  been  fairly  well 
proven  to  \>c  a  satisfactory  anti-scorbutic,  yet  one  of  the  worst  ca.ses  of 
scurvy  I  have  seen  lately  has  been  fed  tomato  daily  for  many  months.  And 
so  one  might  go  down  the  list. 

The  problems  of  nutrition  are  so  involved  and  obscure  that  the  greatest 
caution  is  necessary  in  translatiirg  laboratory  exjierience  to  clinical  ai)|)li- 
cation. 

Dr.  Jobli.\<;:  My  experience  with  itellagra  in  the  South  makes  it  impos- 
sible for  me  to  accept  the  theory  that  this  disease  is  due  solely  to  a  dietary 
deficiency.  Particularly  does  this  apply  to  a  deficiency  of  what  some  Kng- 
lish  writers  term  "  biological  protein."  as  I  know  of  instances  in  which  pel- 
lagrins have  iK'en  consuming  a  very  liberal  diet  previous  to  the  onset  of  the 
disease.  I  have  made  repeated  incpiiries  concerning  this  disease  of  a  num- 
l»er  of  old  Southern  surgeons,  men  who  were  connected  with  the  Confederate 
armies,  and  have  yet  to  hear  that  any  of  these  men,  during  this  period,  ob- 
served cases  of  what  we  now  recognize  as  pellagra.  To  those  who  are 
familiar  with  the  diet  of  the  Southern  soldiers  during  this  period  this  would 
seem  rather  strong  evidence  against  the  idea  that  it  is  due  to  a  deficiency 
of  protein,  as  their  diet  in  many  instances,  and  for  long  periods  of  time, 
consisted  to  a  large  degree  of  jiarched  corn.  Again,  if  this  is  true,  why 
should  we  have  had  the  outbreak  <if  the  disease  during  the  period  exten<ling 
from  igio-1914,  after  which  it  declined?  .Are  we  to  assume  that  the  people 
of  the  Southern  States  acquired  a  hatred  for  protein  substances  at  this  time. 
and  then  returned  to  their  former  diet?  If  it  is  due  to  a  lack  of  protein,  the 
di<>ease  should  l>c  very  prevalent  in  Austria,  and  apparently  such  is  not 
the  case. 

\)h.  Fi.'.vk:  Workers  in  this  field  know  that  all  <lietary  deficiencies  arc 
not  necessarily  of  a  viiamine  nature  and  therefore  we  har<lly  need  to  stress 
this  point  further.  However,  we  are  of  the  opinion  that  other  fields  of 
nutrition  will  lienefit  by  the  results  of  vitamine  research.  We  have  in  mind 
particularly  the  chemistry  of  the  proteins  and  the  study  of   their  nutritive 
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value;  here,  vilamine  researcli  will  apparently  provide  us  with  new  ideas 
that  have  been  lacking  in  the  last  ten  years. 

We  have  followed  closely  the  literature  on  the  cattle  diseases  in  South 
Africa,  mentioned  by  Dr.  Mendel.  These  investigations  passed  through  the 
various  stages  typical  of  a  disease  whose  etiolog}'  is  unknown,  and  was 
finally  attributed  to  a  deficiency  of  phosphorus.  This  pertains  to  "  lamziekte," 
but  there  are  other  diseases  in  the  same  territory,  one  called  "  stijfziekte  " 
(apparently  analogous  to  rickets)  and  another  called  "  poverty."  A  simul- 
taneous occurrence  of  diseases,  which  may  be  regarded  as  deficiency  dis- 
eases, together  with  a  deficiency  of  phosphorus  in  the  plants,  suggests  that 
there  might  easily  be  a  lack  of  some  other   food  constituents  in  the  fodder. 

We  should  not  be  discouraged  by  the  apparently  insurmountable  difii- 
culties  that  have  been  mentioned  to-night.  Definite  progress  has  been  made 
and  whereas  a  few  years  ago  it  was  thought  that  there  was  nothing  further 
to  be  known  about  vitamines,  we  are  at  present  aware  of  the  fact  that  we 
must  settle  down  to  real  work  if  all  the  intricacies  of  the  problem  are  to  be 
untangled.      W'e  must  have  more  constructive  and  less   destructive  work. 


BESREDKA'S  METHOD  OF  ORAL  IMMUNIZATION  OF 
RABBITS    WITH    OX-BILE   AND    PARA- 
TYPHOID VACCINE 

ABRAHAM    ZINGHER.    M.D.,    AND    DAVID    SOLETSKY,     M.D. 

During"  the  past  two  years  Besredka  (1-5  )  reported  from  rhe 
Pasteur  Institute  an  interesting"  series  of  experiments  on  a  method 
of  active  immunization  of  rabhits  against  the  Shiga  dysentery, 
typhoid  and  i)ara-typh()id  B  Ijacilkis.  This  method  consists  in 
g"i\"ing"  l^cr  os  one  dose  of  a  vaccine  which  lias  lieen  prepared  by 
heating"  at  60  C.  for  one  hour  a  suspension  of  ])acteria  grown  on 
agar  slants.  The  ])rinciple  of  this  method,  accorcHng  to  Besredka, 
does  not  depend  ujxin  a  general  immunization  of  the  entire  body, 
but  upon  the  establishment  of  a  local  resistance  or,  as  he  terms  it, 
impermeability  of  the  intestinal  wall.  Vox  this  purpose  the  intes- 
tinal mucosa  has  to  l)e  ])artly  denuded  so  as  to  bring  the  solitarv 
lymph  follicles  of  ihe  intestinal  wall  into  close  contact  with  the 
vaccine.  With  the  Shiga  dysentery  the  \accine  alone  is  sufficient 
both  to  denude  the  mucous  meml)rane  and  later  to  render  the 
intestinal  wall  impermeable  to  its  toxin  and  endotoxin.     In  the 
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case  of  typhoid  and  paratyphoid  vaccines,  however,  the  intestinal 
mucosa  lias  to  he  first  prepared  hy  adniinisterinj^  to  rahhiis  f^cr  as 
»>n  the  previous  day  from  S  to  lo  c.c.  of  ox-bile  thai  has  been 
mixed  with  some  hc«»rice  |>o\v(ler.  The  animals  are  kept  without 
food  until  the  follow  injj  morllin}^^  when  they  receive  a  second 
similar  dose  of  ox-bile,  and  two  hours  later  the  vaccine  through 
a  small  catheter. 

Accordinjf  to  Besredka,  this  method  of  \  accinaiion  results  in 
establishing  an  impermeabilitv  of  the  intestinal  wall  to  the  living 
organisms  and  an  insusceptibility  of  the  cells  to  their  endo-toxins. 
which  makes  the  animals  resistant  to  the  infecti<»n.  Such  an 
infection  can  be  produced  in  normal  rabbits  by  giving  ihem  per  os 
bile  and  a  large  dose  of  living  bacteria.  To  obtain  uniform  re- 
sults, however,  he  injected  a  fatal  dnse  (for  the  unprepared 
rabbit  I  of  the  living  bacteria  iutrarcnously  after  preparing  the 
rabbits  with  bile  in  the  manner  described  above.  After  a  fatal 
intravenous  injection  with  the  paratyphoid  1»  bacillus,  the  autopsy 
shows  marked  congestion  of  the  intestines,  and  especially  of  the 
Peyer's  |)atches.  engorgement  of  the  mesenteric  vessels,  and  a 
very  characteristic  muco-purulent  inflammation  i)i  the  gall  blad- 
der, the  wall  (»f  which  is  thickened  and  studded  on  its  surface 
with  numerous  whitish  points.  Cultures  fnmi  the  contents  of 
the  gall  bladder  and  the  small  intestines  show  an  abundant  and 
sometimes  almost  jnire  growth  of  the  paratyphoid  15  bacillus. 
The  vaccinated  rabbits  when  tested  f<>r  immunity  are  not  affected 
by  the  intravenous  injection  of  the  same  dose  of  the  organisms. 

To  prove  that  the  impermeability  of  the  intestinal  wall  is  the 
imiMjrlant  factor  in  this  form  of  immunity,  liesredka  administered. 
/•<T  OS  to  rabbits  that  had  been  prepared  with  bile  a  snii-lcihal 
dose  <»f  |iaratyphoid  li.  bacilli.  The  agglutinin  liter  and  the  serum 
content  in  protective  substance>  rose  ra|)i(lly  and  reached  their 
height  alxjut  the  twenty-fifth  day.  On  that  day  the  agglutinin 
content  varied  from  i  : -?o.ooo  to  i  :  So.(kx)  in  different  anitnals. 
At  the  end  of  two  months  the  agglutinins  were  found  to  be 
rapidly  diminishing.  The  ingestion  at  this  time  of  a  second  dose 
of  living  bacteria  plus  bile  did  not  result  in  a  .second  increase  in 
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the  agglutinins  and  protective  substances.  On  the  contrary,  the 
agglutinins  two  months  later  were  found  to  have  dropped  to 
from  I  :  200  to  i  .-400.  Besredka  assumed  therefore  that  the  first 
ingestion  of  the  living  bacteria  produced  an  impermeability  of 
the  intestinal  wall,  which  prevented  the  living  bacteria  and  their 
endo-toxin  given  with  the  second  dose  from  passing  through  into 
the  general  circulation  and  causing  the  formation  of  immune 
bodies. 

A  third  factor  of  interest  was  shown  by  the  author  that  the 
intra\enous  dose  necessary  to  produce  a  fatal  infection  with  the 
paratyphoid  B.  bacillus  in  rabbits  prepared  with  bile  was  only 
about  one  tenth  of  the  amount  necessary  to  produce  a  similar 
infection  in  rabbits  not  so  prepared. 

To  verify  these  important  findings  of  Besredka  we  com- 
menced our  work  by  attempting  to  immunize  rabbits  with  a  vac- 
cine prepared  from  the  paratyphoid  B.  bacillus.  The  greater 
practical  importance  of  typhoid  and  paratyphoid  vaccination  and 
the  more  detailed  cr)mmunication  of  the  author  on  the  use  of  the 
paratyphoid  ^•accine  induced  us  to  start  our  wijrk  with  this 
organism. 

The  culture  of  the  paratyphoid  B.  bacillus  used  in  our  exjjeri- 
ments  was  a  strain  isolated  se\"eral  years  ago  in  one  of  the  arm\" 
camps  in  this  country  from  a  case  of  paratyphoid  fever.  The 
vaccine  was  prepared  by  growing  the  bacteria  on  agar  in  i)int 
Blake  bottles  at  S7-5'  C.  f"r  twenty-four  hours  and  heating  the 
suspensions  to  60 "  C.  for  one  hour.  Sexeral  lots  of  \accines  were 
prepared.  In  some  of  the  experiments  a  fresh  lot  of  vaccine  was 
used,  and  in  others  vaccine  that  had  been  kept  in  the  ice  box  for  a 
maximum  of  four  to  six  weeks.  Xo  difference  in  results  was 
noted  between  fresh  and  preserved  \accine.  One  dose  of  vaccine 
was  given  except  in  the  case  of  two  rabbits,  which  received  three 
doses.  The  multiple  doses  gave  th.e  same  result  as  the  single 
dose.  The  \accine  was  introduced  into  the  stomach  through  a 
small  catheter. 

A  standard  slant  culture  was  adopted.  The  test  tubes  used 
had  an  inside  diameter  of  18  mm.,  and  the  slant  surface  of  aiiar 
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a  lenjjlli  of  50  jum.  The  cullnrt-  \\.i«.  s^^own  f<>r  twctiiN -f"nr 
hours  at  37.5"  C 

The  hile  used  in  most  of  the  experiments  was  fresh  ox-bile 
thai  had  l>een  passed  thmnj^h  a  hacieria-proof  fiher  and  kept  in 
the  ice  hnx  until  use<l.  S<»me  of  the  experiments  were  made  with 
fresli  bile  that  had  not  been  passed  thntutj^h  the  lilter.  but  no  dif- 
ference was  noted  in  results.  The  bile  was  injected  into  the 
stomach  throujjh  a  small  catheter  in  order  to  make  certain  that 
the  animal  received  the  entire  amouiu  (8  to  10  c.c. )  with  each 
dose.  The  routine  consisted  in  givinjj  the  rir>t  dose  of  bile  dur- 
ing; the  latter  part  of  the  afternoon  and  keepinj^  the  animals  with^ 
out  food  until  the  follow  injj  morniui;.  when  they  received  the 
second  dose  of  bile.  I'ood  was  aj^ain  withheld,  and  two  hours 
later  the  vaccine  was  injected  throuijh  a  catheter.  The  animals 
were  then  allowed  to  feed  as  usual. 

Group  I.  Animals  Prepared  with  Bile.  /\'<v<'/77;/r/  lAvinq 
Bacteria  Intraienously  to  Peter  in  iue  the  Fatal  Pose:  A  scries 
of  ten  rabbits  was  injected  intravenously  with  livinij  bacteria  in 
do.ses  varying  from  one-fiftieth  of  a  slant  to  one-fifth  of  a  slant. 
The  animals  were  prepared  with  bile  as  described  above. 

All  six  animals  that  receixed  from  one  fiftieth  to  one  tenth  of 
a  slant  died  at  intervals  varying  from  two  and  a  half  to  twenty- 
three  days.  In  each  case  the  autopsy  showed  tyi)ical  lesions  of 
|)aratyphoid  infection  as  described  above.  Pure  cultures  were 
obtained  from  the  disea.«^ed  gall  bladder  and  almost  pure  cultures 
from  the  .small  intestine.  The  remaining  four  rabbits  received 
doses  of  one-tenth  to  one-fifth  of  a  slant.  These  animals  died 
acutely  in  two  to  four  hours,  showing  an  acute  diarrhoea  and 
rapidly  increasing  muscular  weakness.  The  autopsv  was  nega- 
tive with  the  exception  of  a  general  engorgement  of  the  vessels 
«»f  the  mesentery.  The  dose  used  in  our  experiments  in  testing 
the  vaccinated  rabbits  for  imnnmity  varied  from  one  twenty-fifth 
to  one-eighth  of  a  slant. 

Group  II.  Animals  not  Prepared  'Ath  Bile  Reeeirin</  f.i'rin;/ 
Bacteria  Intravenously:  There  were  eight  rabbits  in  this  group. 
The  anim;tls   wen*   inirctcd   iiitr.o  cm  m^U    with   a   diKf  \arying 
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from  one  one-luiiKlredth  of  a  slant  to  a  full  slant.  Five  animals 
receiving  doses  varying  from  one  one-lnindredth  to  one-third  of 
a  slant  sur\i\ed  the  injection.  The  animals  receiving  one-half  a 
slant  and  one  full  slant  died  at  intervals  varying  from  one  and 
a  half  to  three  days.  The  autopsies  in  these  rabbits  showed  a 
topical  paratyphoid  infection.  It  is  apparent  th.at  the  intravenous 
dose  necessary  to  produce  a  fatal  infection  in  rabbits  prepared 
with  bile  is  reduced  to  about  one-tenth  of  the  amount  that  has  to  be 
given  when  the  rabbits  are  not  thus  prepared.  In  this  respect  we 
were  able  to  obtain  results  \\hich  corresponded  clo^-eh"  t(3  those 
noted   by   Besredka. 

Group  III.  Animals  not  Prepared  z^ith  Bile  Reeeiving  Killed 
Vaccine  Intrai'cnously:  W't  thought  it  advisable  to  test  the 
toxicity  of  a  killed  vaccine  by  injecting  it  intra\-enously  in  rabbits 
that  were  not  prepared  with  l)ile.  The  animals  died  quite 
promptly  in  from  two  to  tw  ent}'  hours.  One-half  slant  produced 
an  acute  diarrh.oea,  marked  muscular  weakness  and  death  in  two 
to  four  hours.  One-third  slant  killed  the  animals  in  six  ti>  twenty 
hours. 

The  intravenous  injection  of  the  supernatant  fluid  obtained 
by  centrifuging  freshly  prepared  vaccine  in  a  dose  corresponding 
to  the  washings  of  a  half  agar  slant  killed  animals  acutely  in  three 
hours.  The  endo-toxins  liberated  from  the  bacteria  present  in 
this  fluid  produced  symptoms  closely  resembling  the  ones  noted  in 
vaccinated  rabbits  tested  for  imm.unity  with  bile  per  os  and  a 
much  smaller  dose  of  the  li\ing  bacteria  intra\"enou-ly. 

Group  IF.  Animals  Receiving  Killed  Vaccine  per  Os:  Eight 
rabbits  received  vaccine  plus  bile.  The  heated  vaccine  was  given 
in  a  dose  corresponding  to  one  fnurth  of  the  growth  on  a  pint 
Blake  bottle.  Agglutinin  tests  at  weekly  intervals  made  during 
the  following  five  weeks  gave  negative  results.  I^'our  of  the 
eight  animals  were  tested  for  immunity  at  the  end  ni  three  weeks 
by  preparing  them  first  with  1)ile  and  then  injc'ting  them  in- 
travenously with  a  fatal  dose  of  the  paratyphoid  15.  bacillus. 
None  of  the  animals  showed  any  immunitv,  three  of  the  rabbits 
dying  even  more  rapidly  than  the  normal  controls. 
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Three  rabhits  received  vaccine  alnnc  without  hile.  llin-  wc 
expected  no  imnuinily.  as  Hcsredka  had  slated  that  preparation 
with  hile  was  essential  in  producing  local  resistance  of  the  intes- 
tinal wall.  No  a^^'j^duiinins  were  found  in  suhse<|uent  hleedinj^s. 
When  tested  for  iinniunity  from  three  weeks  to  twt»  months  later 
the  animals  succumheil  in  from  two  hours  to  ftnir  days. 

(Jrouf>  /'.  .■iniinals  Rccchiiuj  Lii'ituj  Bacteria  per  Os:  lour 
rabbits  were  prepare<l  with  hile  and  received  livinj^  bacteria  in  a 
single  dose,  varying,'  from  one-fourth  to  a  full  -urface  culture 
from  a  pint  Blake  bottle.  The  suspension  of  the  livinjj;  bacteria 
was  injected  through  a  small  catheter.  .Xj^'i^huination  tests  in 
dilutions  of  i  :  50.  i  :  100.  and  i  :  200  at  weekly  intervals  during 
the  following  four  weeks  gave  negative  results.  Three  of  these 
animals  were  subse<|uently  tested  for  immunity,  two  at  three 
weeks  and  one  at  six  weeks  after  receiving  the  living  bacteria 
per  OS.  Two  of  the  rabbits  died  rather  promptly  and  oue  sur- 
vived. This  animal  had  been  tested  with  one-lifteenlh  of  a  slant 
and  was  re-tested  two  months  later  with  a  larger  dose — one 
eighth  of  a  slant.  The  animal  died  at  th.e  end  of  five  days,  the 
autop.sy  showing  the  typical  picture  of  paratyphoid  infection. 

Three  rabbits  that  had  not  been  prepared  with  bile  also  re- 
ceived living  bacteria  per  os.  In  this  group  we  expected  to  find 
no  immunity.  One  animal  died  of  an  intercurrent  infection,  the 
two  surviving  ones  were  later  tested  f'T  iinniunity  with  negative 
results. 

Conclusions 

1.  \o  immunity  was  obtained  in  rabbits  prepared  wiih  "\  bile 
and  given  living  or  dead  paratyphoid  B.  bacilli  per  os. 

2.  No  agglutinin  production  uas  noted  in  rabbits  receiving 
living  or  dead  bacilli  per  os  either  with  or  without  bile. 

3.  The  intravenous  fatal  dose  of  paratyphoid  \\.  for  rabbits 
prepared  with  bile  was  only  about  one-tenth  of  tlie  amount  re- 
<|uired  to  produce  a  fatal  infection  in  rabbits  which  were  nm  so 
prepared. 

4.  The  killed  vaccine  of  the  paratyphoid  B,  is  more  toxic  than 
the  suspension  of  living  bacteria. 
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Discussion : 

Dr.  Huntoon  :  I  must  confess  that  I  am  disappointed.  I  came  miles  to 
learn  the  successful  technique,  and  now  Dr.  Zingher  tells  us  that  it  cannot 
be  done.  This  paper  of  Besredka's  of  course  awakened  everyone  on  the 
subject  of  immunization,  because  it  takes  up  the  whole  question  of  what 
immunity  is.  There  is  some  evidence,  more  or'  less  scattered,  that  the  re- 
sistance of  an  animal  to  infection  really  resides  in  the  cell.  Some  years 
ago  Dr.  Elser  and  myself  fed  rabbits  typhoid  bacilli,  living,  but  put  in  cap- 
sules. I  rememl'er  feeding  the  rabbits  the  capsules  every  morning.  Then 
we  tested  the  rahbits'  blood  weekly  for  agglutinins.  We  found  nothing 
until  one  rabbit  developed  apparently  a  spontaneous  diarrhea,  promptly 
followed  by  the  appearance  of  agglutinins  in  the  blood.  We  could  not  isolate 
typhoid  bacilli  from  the  stool.  We  took  the  other  rabbits  and  injected  them 
intravenously  with  killed  meningococci  because  we  knew  that  this  caused 
lesions  to  appear  in  the  intestinal  wall.  Very  promptly  agglutinins  for'  typhoid 
appeared  in  the  blood.  We  found  that  they  were  common  agglutinins  for 
typhoid,  colon  and  para-typhoid.  I  would  like  to  ask  Dr.  Zingher  if  he  used 
para-typhoid  B.  If  so,  that  would  account  for  the  early  deaths  with  the 
larger  doses. 

Dr.  Ewixg  :  I  think  it  would  have  l)een  of  interest  for  Dr.  Zingher  to 
have  determined  whether  the  administration  of  bile  did  actually  denude  the 
epithelium.  I  think  this  point  deserves  proof.  Did  Besredka  put  the  bile 
through  a  Berkefeld  filter? 

Dr.  Zixgher:  We  used  one  specimen  of  Ijile  that  had  Ijeen  passed  through 
the  Berkefeld  filter  for  most  of  our  experimental  work,  as  we  wanted  to 
avoid  variations  due  to  different  specimens.  However,  we  also  used  in  some 
of  our  experiments  fresh  unfiltcred  bile  with  no  difference  in  result.  There 
is  no  statement  in  Be.';redka's  communications  whether  or  not  he  had  passed 
the  bile  tlinnigli  a  filter.  In  regard  ti>  Dr.  Ewing's  first  (luestion,  this  would 
no  doubt  be  an  interesting  fact  to  determine.  Tlie  pi)int  at  issue  however 
was  the  ultimate  result,  whether  the  ralibits  did  or  did  not  develop  an  im- 
munity when  they  were  first  prepared  witii  I)ile  and  then  given  the  killed 
vaccines  by  mouth.  If  results  had  been  satisfactory,  tiien  a  closer  study  of 
the  pathology  would  iiave  been  made. 

Dr.  Huxtoox  :  1  would  like  to  see  tiie  rabbits  treated  with  calomel  in 
place  of  the  l)ile. 

1)k.  JoHi.ixc:  I  am  afraid  1  do  not  understand  just  why  you  should  at- 
tempt to  remove  the  ei)ithelium  wlien  you  can  give  it  intravenously. 
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Dr.  Zinghkk:  Bcsrrdka  states  that  thr  only  inimuiiiiinK  rfTcct  after  an 
intravenous  injection  of  vaccine  results  from  the  small  amount  that  actually 
conies  in  contact  through  the  circulation  with  the  intestinal  wall.  The  a«l- 
nv  <ic  per  OS  has  ordinarily   no   initnuiiizinK   elTect,  hut   hy 

«l<  .il  ipithelium   with  hilc   Hcsrrdka   liclieves  that   the  vac- 

ine  IS  brought  mto  ultimate  contact  with  the  solitary  lymph  fidlicies  nf  the 
intestinal  wall,  and  this  contact  action  produces  an  impermealiility  of  the  in- 
testine to  the  living  liacteria  of  their  cndo-toxin. 

Dr.  HiXTooN  :  Resrcdka  trie<I  ti>  prove  that  there  is  a  difference  hetwcen 
humoral  and  tissue  immunity. 

Dr.  Xin(.hkr:  Besredka  claims  to  have  shown  in  his  experiments  that 
a  general  immunity  as  indicated  hy  the  presence  of  antilHidies  such  as  pro- 
tective substances  and  agglutinins  is  of  relatively  little  or  no  importance  in 
protecting  the  individual  against  these  intestinal  infections.  According  to 
him.  the  local  resistance  of  the  intestinal  wall  is  the  most  important  factor. 
An  interesting  phase  of  intestinal  immunity  that  develops  during  the  latter 
part  of  the  disease  and  during  the  early  convalescence  from  the  intestinal 
infections  of  the  t>'phoid-dysentcr>-  group  was  recently  discussed  by  Bordet 
before  the  Johns  Hopkins  Medical  Society.  1  refer  to  the  bacteriophage 
reaction  of  D'Htrelle.  .^ccording  to  D'Herelle  we  arc  dealing  witii  a  filter- 
able virus  which  is  present  in  the  intestinal  contents  of  patients  suffering 
from  various  infections  of  the  typhoid-dysentery  group.  This  virus  increases 
in  amount  as  the  patient  progresses  towards  convalescence.  .A  small  amount 
of  the  Berkefeld  filtrate  of  the  stool  which  has  been  diluted  with  bouillon 
added  to  a  fresh  culture  of  the  organism  producing  the  infection  will  cause 
lysis  and  inhibition  of  the  growth  of  the  bacteria.  When  the  bacteriophage 
is  very  active,  the  lytic  broth  culture  |)!anted  on  agar  slants  will  show  no 
growth.  When  less  active  there  will  be  seen  on  the  surface  of  the  agar 
slant  small  circular  depressed  areas  surrounded  by  a  good  growth  of  the 
culture  of  the  organism.  These  depressions  are  supposed  to  be  colonies  of 
the  invisible  microbe.  Bordet  has  obtained  the  same  lytic  exudate  from  the 
peritoneal  cavity  of  guinea  pigs  which  have  been  injected  with  a  few  doses 
of  R.  coli. 

Dr,  Cornw.\ll  :  This  is  not  exactly  apropos  of  the  discussion.  We 
know  of  Course  that  typhoid  vaccine  has  not  been  successful  in  protecting 
individuals  under  all  circumstances  against  typhoid  fever.  While  in  France 
I  had  an  opportunity  to  <»bserve  a  small  typhoid  epidemic  of  some  twenty- 
two  cases,  six  of  whom  died.  They  had  all  been  immuiiired  at  varying 
times  with  U.  S.  .■Xrmy  vaccine.  In  all  of  the  six  cases  the  intestinal  lesions 
extended  high  in  the  duodenum,  being  within  six  inches  of  the  |iylorus  in  two 
instances.  The  gross  examination  suggested  a  greater  immunity  in  the  up- 
per intestines,  as  the  legions  Inrcame  more  extensive  in  the  lower  intestines. 
In  some  instances  the  duodenal  lesions  were  completely  healed,  presenting 
the  typical  shaven  l*eard  ap|>earance.  In  all  of  these  cases  there  was  a  defi- 
nite interstitial  pancreatitis.  So  far  as  any  autopsies  I  have  seen,  or  re|K>rts 
I  have  read,  it  i*  not  my  impression  that  interstitial  pancreatitis  is  an  ordi- 
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nary  accompaniment  of  typhoid  fever.  These  lesions  extend  much  higher 
than  the  lesions  of  typhoid  I  have  been  accustomed  to  see  in  Xew  York. 
The  lesions  in  the  upper  intestines  would  seem  to  have  been  taken  care  of 
pretty  well.  One  case  that  died  showed  that  the  lesions  in  the  duodenum, 
jejunum,  and  upper  ileum  were  all  very  well  healed,  and  there  were  just  two 
or  three  active  lesions  ver\'  low  down.  It  looked  as  if  the  man  shotild  have 
gone  on  to  convalescence.  I  should  like  to  ask,  if,  in  the  experience  of 
those  present,  interstitial  pancreatitis  has  been  observed  as  a  frequent  ac- 
companiment of  typhoid  fever. 

Dr.  Zixgher:  Besredka's  statement  with  regard  to  the  incidence  of 
typhoid  fever  in  the  French  Army  docs  not  correspond  entirely  to  the  results 
published  by  Major  Edouard  Riis  on  the  same  subject.  The  latter"  showed 
that  the  incidence  of  typhoid  and  para-tj-phoid  fever  was  considerable  in  the 
French  Army  during  the  first  year  of  the  war  when  the  mobilization  was  so 
rapid  that  anti-typhoid  vaccination  could  not  be  carried  out.  But  just  as 
soon  as  the  French  authorities  started  to  vaccinate  their  troops  v/ith  typhoid 
vaccine,  the  incidence  of  this  disease  was  greath-  diminished,  while  that  of 
para-typhoid  remained  unchanged.  The  triple  typhoid  vaccine  finally  used 
consisting  of  typhoid  and  the  para-typhoid  strains  reduced  the  incidence  of 
these  diseases  in  the  French  Army  to  a  very  low  percentage.  One  must  also 
rememlK^r  our  own  experience  with  typhoid  vaccination  in  the  American 
Army.  Some  of  the  soldiers  who  developed  typhoid  later  had  received  only 
an  incomplete  series  of  triple  typhoid  injections,  or  no  vaccine  at  all.  These 
soldiers  in  one  way  or  another  avoided  the  injection  of  the  vaccine,  and 
thought  that  they  were  getting  the  best  of  the  Army  surgeons. 
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G.    I,.    ROHDENBURG,    M.D. 

(Froiii    till-   l'alht)li'(jical   Laboratory    of   the   Lenox   Hill   IJospital. 
Xcw  York  City) 

This  case  is  of  interest  trnm  tl:e  standpoint  of  imninnity  in 
cancer. 

The  patient,  a  (iernian.  male,  aged  fifty-three,  was  admitted  to  the  hos- 
pital complaining  of  weakness  and  fever.  His  past  history  was  uneventful 
except  for  the  fact  that  he  very  definitely  asserted  that  ten  years  previously 
he  had  been  operated  upon  for  a  malignant  stenosis  of  the  pylorus.  He  was 
in  the  hosi)ital  for  a  period  of  two  months,  eventually  dying  of  pulmonary 
edema.  Physical  examination  showed  the  following:  a  lem'on  yellow  color, 
no  cardiac  murmur,  evidences  of  a  probably  healed  tuberculosis  of  both 
apices,  and  a  slightly  enlarged  spleen.      Two  days  before  his  death  fluid  was 
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(irmonstrable  in  both  plrural  cavities,  and  a  sudden  shower  of  pt-tcchiar 
apixArcd  on  the  al)domcn  and  inner  aspects  of  l)oth  forearms  and  thlKlis. 
The  radioRraphic  examination  showed  a  patent  Kastroentcrostomy.  hut  save 
no  evi«lence  of  a  pylorus  or  tUiodenal  cap.  His  hlood  counts  showe«l  a 
leuko|>cnia.  with  a  shght  lymphocytosis;  his  red  cell  count  had  all  the  char- 
acteristics of  an  anemia  of  the  pernicious  type.  His  urine  showed  a  faint 
trace  of  alhumin  with  an  occasional  cast.  All  other  lahoratory  examinations 
were  ncRativc.  DurinR  his  stay  in  the  hospital  he  had  a  fever  of  a  septic 
tyi>e  rangiuK  hetwecn  the  normal  and   103°   F. 

The  cardinal  points  demonslrahle  at  autopsy  were  a  douhle  sided  hy<lro- 
thorax.  fresh  small  vegetations  on  the  middle  leaf  of  hoth  the  mitral  and 
aortic  valves,  a  healed  and  calcified  tuherculosis  involviuK  hoth  apices, 
parenchymatous  dcReneration  of  the  liver,  an  acute  splenic  tumor  with  a 
recent  infarct  in  the  upper  pole,  and  a  mild  dcRree  of  chronic  nephritis. 

The  fintlinRs  which  arc  of  interest  in  the  present  connection  were  those 
of  the  gastrointestinal  tract.  The  pylorus  and  a  portion  of  the  descendini? 
duodenum  were  absent,  and  the  stomach  was  hound  to  the  liver  by  a  band 
of  dense  adhesions.  At  about  the  middle  oi  the  stomach  there  was  a  pos- 
terior gastroenterostomy  with  the  first  portion  of  the  jejunum.  In  the 
mesentery  of  the  jejunum  there  were  about  thirty-five  hard  white  nodules 
varying  from  0.25  to  I  cm.  in  diameter.  On  section  these  masses  were  very 
firm  and  had  the  gross  aj)|)earance  of  fibroids,  and  they  were  distinctly  dif- 
ferent  in   appearance   from   the   pink    soft    mesenteric   lymph   glands.     These 
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masses  on  microscopical  examination  showed  polymorphous  cells  with  large 
nuclei  and  dense  protoplasm  arranged  in  a  variet.v  of  ways,  some  being  in 
broad  sheets,  others  in  strands,  and  still  others  in  alveoli.  Supporting  these 
cells  was  a  dense  hyaline  trabeculated  connective  tissue  in  which  were  col- 
lections of  lymphoid  cells  having  the  architecture  of  lymph  gland  germinal 
centers.      The  condition  is  well  shown  in  the  accompanying  photographs. 


Several  years  ago  in  making-  a  summary  of  the  reported  cases 
of  spontaneous  recession  of  human  mahgnant  lumors  it  was 
pointed  out  that  such  occurrences  were  not  (|uite  as  rare  as  is 
commonly  supposed.  It  is  the  experience  of  most  surgeons  and 
pathologists  to  have  encountered  cases  of  neoplasia  in  which  there 
is  a  recrudescence  at  an  unusually  late  interval,  thus  we  have 
recently  seen  a  hreast  carcinoma  which  developed  a  metastasis 
twenty-three  years  after  the  breast  amputation.  That  neoplastic 
cells  with  their  well-known  power  of  almost  limitless  growth 
should  remain  (juiescent  for  such  long  periods  seems  almost  un- 
believable, but  as  the  present  case  shows  such  an  occurrence  is 
possible.  The  obserN-atirni  and  recording  of  cases  of  this  tvpe  are 
of  extreme  importance,  for  such  cases  demonstrate  that  at  times 


Quiescent  carcinnma  nest  in   mesenteric  lymph-node. 
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nature  can  contrnj  the  |)r«»ce>>.  and  wlial  nature  can  «li>,  man  will 
eventually  he  ahlc  t<»  <Iu|)licalc.  even  though  the  present  nut  look 
is  pessimistic  in  tlie  exirenie.  In  condusinn  we  wiaiKl  urt,'e  ihc 
necessity  f«)r  a  very  careful  inspection  of  all  cases  coniinj,'  to 
autopsy  at  any  considerahle  period  after  the  removal  of  a  neo- 
plasm, particularly  where  death  has  resulted  from  a  noncancerous 
condition.  An  analysis  of  many  cases  of  this  type  may  possihiy 
lead  to  therajieutic  measures  which  will  prove  to  l)cof  great  value. 

lUsiussioit : 

Dr.  \\(k»ii  :  1  have  seen  a  iiuitiIkt  of  cases  (»f  carcinoma  of  tlic  breast 
which  after  o|>eratiun  have  had  recurrence  either  in  the  scar  or  tlic  suiira-' 
clavicular  nudes  at  the  end  of  from  five  to  fifteen  years,  and  in  which  the 
nior|iholog>'  of  the  tum(»r  was  that  of  the  j)rimary  Krowth.  as  the  original 
sections  were  in  my  collection  at  St.  Luke's  for  comparison.  This  case  of 
Dr.  kohdenl'urg's  is  however  much  more  interesting  than  any  of  mine. 
I>ccause  it  is  more  exceptional,  as  the  late  recurrences  of  a  breast  carcinoma 
are  well  known.  It  is  not  necessary  to  speak  of  the  folly  of  re|)orting  cases 
of  neoplasm  as  cured  in  six  months  before  this  audience  and  in  the  presence 
of  this  interesting  report,  yet  the  current  literature  is  full  of  them.  We  have 
to  l>e  still  more  cautious  with  x-ray  and  radium  reports,  because  all  of  our 
animal  experiments  show  that  the  cells  after  lar^e  doses  of  radiation  are 
slowed  in  their  growth,  and  a  tumor  which  would  normally  recur  in  one 
week  does  not  return  for  six  or  seven  weeks.  This  corresponds  to  years 
in  man.  That  a  similar  slowing  may  occur  in  human  material  is  shown  by 
the  fact  that  there  have  been  a  number  of  cases  reported  of  recurrence 
eight  or  nine  years  after  an  apparent  cure  of  the  tumor  by  x-ray.  One 
patient  whom  I  saw  went  nine  years  without  symptoms  after  treatment  of 
an  ejiithelioma  «»f  the  lip,  an<l  then  develoj)ed  a  recurrence  in  the  neck,  .sc» 
that  much  discretion  should  be  used  in  talking  al»out  the  cure  of  a  carcinoma. 
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METASTASIS  OF  CARCIXOAIA  IXTO  AX  EXDOTHE- 
LIOMA  OF  THE  OPTIC  SHEATH 

MARTIN     COHEN,     M.D.,    AND    WARD    J.     MACNEAL,     M.D. 

(From    the    Department    of    Ophthalmology    and    the    Department    of    the 
Laboratories,  New  York  Post-Graduatc  Medical  School  and  Hospital) 

Abstract^ 

History  and  Clinical  Features:  Mrs.  J.,  aged  45,  was  admitted  to  Harlem 
Hospital  on  March  26,  1920,  with  a  diagnosis  of  carcinoma  of  the  brain. 
The  left  eye  has  been  practically  blind  since  about  October,  1917.  Vision 
in  the  right  eye  had  been  good  until  the  last  three  months.  The  left  breast 
had  been  removed  for  carcinoma  in  December,  1918.  The  important  clinical 
features  were:  (i)  practical  loss  of  vision  (light  perception  only)  in  the 
left  eye.  of  long  duration,  associated  with  only  moderate  dilatation  of  the 
pupil,  sluggish  response  to  light,  slight  temporal  pallor  of  the  disc  and 
absence  of  vascular  changes  in  the  retina;  (2)  temporal  pallor  of  the  left 
disc;  and  (3)  unilateral  papilloedema  of  the  right  disc  with  reduction  of 
vision  to  perception  of  movement  of  fingers  at  one  meter.  The  patient  died 
eight  days  after  admission. 

N'ecropsy :  This  was  limited  to  the  cranium.  The  cerebral  convolu- 
tions were  flattened.  Surrounding  and  adherent  to  the  intra-cr'anial  portion 
of  the  left  optic  nerve  was  a  rounded  tumor  about  3  cm.  in  diameter.  The 
left  optic  nerve  was  elongated  and  distorted  by  the  tumor  and  the  optic 
chiasm  was  displaced  to  the  right.  Cut  surface  of  the  tumor  appeared  white 
and  homogeneous.  Upon  sectioning  the  brain  several  separate  tumor  nodules 
were  found  in  various  parts  of  its  substance. 

Microscopic  Examination:  Sections  of  the  cerebral  metastases  show 
infiltrating  new  growth,  consisting  of  large  cells  arranged  in  solid  masses, 
as  narrow  columns  and  sometimes  as  tubules.  The  nuclei  are  large  and 
mitotic  figures  are  frequent.  These  tumors  are  regarded  as  secondary 
carcinomata  from  the  primary  growth  in  the  breast. 

Sections  of  the  rounded  tumor  at  the  left  optic  foramen  show  a  mixed 
character.  In  general  it  consists  of  irregular  whorls  of  densely  packed, 
elongated  or  spindle  cells  separated  by  somewhat  looser  connective  tissue. 
Small  hyaline  bodies  with  concentric  markings  and  deposits  of  lime  salts 
are  present  in  very  small  numbers.  At  one  place  the  lumen  of  a  large  vein 
contains  a  mass  of  the  new  growth  projecting  from  the  wall  into  the  lumen. 
These  general  features  characterize  the  tumor  as  a  dural  endothelioma. 

This  new  growth  was  readily  separated  from  the  neighboring  structures, 
with   the   exception   of   the   left   t)ptic   nerve   and   its   sheath.       This   nerve    is 

^  The  full  paper,  with  illustrations,  will  appear  in  the  .Irchiz'cs  of 
Ophthalmology,  1921,  Vol.  50,  p.   i2tS-i36. 
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surrounded  by  ihr  tumor  at  the  inner  tcrminatii>n  of  the  optic  foramen  and 
considerably  distorted.  Sections  show  the  intracanalicniar  portion  of  tiie 
inirrvaKHial  s|>ace  «KCupied  by  the  endothelioma,  wliicli  does  not  pierce  the 
pial  sheath  but  ap|>ears  continnous  with  the  inner  layer  of  tlu-  dural  sheath 
and  the  outer  layer  of  the  pial  sheath.  The  tumor  has  eviiiently  taken  oriRin 
from  the  layer  of  cells  lining  the  intervaKinal  space  in  the  intracanalicniar 
ponion  of  the  optic  sheath ;  it  has  com|)ressed  the  nerve  in  this  reK>on  and 
has  extended  backward  in  the  intervaKii>al  space  to  the  cranial  cavity,  where 
it  has  enlarged  to  form  the  visible  irreKularly  rounded  mass  in  the  sub- 
arachnoid space. 

Mallnry  lias  somewhat  recently  stmlied  llie  type  cells  of  these 
luinors  and  he  would  place  them  in  a  new  class  desipiated  as 
arachnoid  fil)r(»blastoma.  He  considers  the  lininj,'  of  the  sub- 
arachnoid space,  from  which  these  tunvtrs  are  derived,  to  l)e 
merely  a  differentiated  connective  tissue,  rather  than  endothelium. 

Within  the  sections  of  this  end<>tlielioma  (arachnoid  fibroblastoma )  arc 
found  groups  of  cells  of  a  quite  different  type.  These  occur  in  the  inferior 
and  mesial  portion  of  the  tumor.  They  appear  to  correspond  in  all  respects 
with  the  type  of  cell  in  the  cerebral  metastases  and  many  of  these  cells  show 
mitotic  division  figures.  There  is  here,  evidently,  a  metastatic  carcinoma 
of  recent  development  invading  the  basal  j)ortion  <jf  a  dural  endothelioma 
of  longer   standing. 

Pathological  alterations  have  not  l-een  demonstrated  in  the  sections  of 
the  right  optic  nerve.  The  left  optic  nerve,  on  the  other  hand,  was  dis- 
torted and  compressed  near  its  entrance  into  the  cranial  cavity  and  the  inter- 
vaginal  space  filled  up  with  new  growth  in  the  inner  half  of  the  intra- 
canalicniar i»ortion.  This  new  growth  is  endothelioma  containing  nests  of 
carcinoma.  The  cross  section  at  the  intracranial  end  of  this  nerve  shows 
extensive  degenerati<in  of  the  nerve,  doubtless  brought  about  by  the  pressure 
upon  the  nerve  within  the  optic  foramen.  Cross  section  of  the  nerve  at  the 
posterior  orbital  i>ortion  shows  the  myelin  fairly  well  preserved  for  the  most 
part,  but  there  is  a  somewhat  indefinitely  outlined  crescentic  light  patch  of 
degeneration  in  the  temporal  half  of  the  nerve,  which  evidently  corresponds 
to  the  situation  of  the  more  delicate  pai)illo-macular  bundle  of  fibers. 

Summary:  The  anatomical  iKiintN  of  intcre>t  may  he  enumer- 
ated as  follows:  (  i )  multiple  metastatic  carcinoma  of  the  cerebral 
substance;  (2)  large  dural  endothelioma  (arachnoid  fibrobla.s- 
t«»ma).  arisinj;  in  the  intervaj^inal  s|)ace  in  the  intracanalicniar 
|><»rti«»n  of  the  left  optic  sheath,  compressing  and  disiortinj,'  the 
ncne  and  extending;  backward  to  ex|)and  into  a  large  rounded 
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mass  in  the  intracranial  subarachnoid  space :  its  pedicle  and  in- 
ferior portion  being  infiltrated  also  by  nietastatic  carcinoma;  (  t,  , 
extensive  degeneration  of  the  intracranial  portion  of  the  left 
optic  nerve  associated  with  rather  limited  degeneration  of  the 
posterior  orbital  segment,  the  latter  confined  to  the  papillo- 
macular  region  of  the  nerve. 
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Discussion: 

Dr.  Larkix:  In  looking  over  the  sections  of  the  tumor  I  observed  some- 
thing that  I  have  never  seen  before  in  a  brain  tumor.  The  tumor  belongs  to 
that  type  seen  frequenth-  in  the  meninges,  single  or  multiple  endothelioma. 
These  tumors  have  a  typical  morphology  and  a  typical  histolog>\  In  looking 
over  these  sections  there  is  evident  a  mixture  with  a  different  tumor  type; 
there  is  carcinoma  mixed  with  endothelioma.  It  is  rather  convincingly 
shown  in  sections  given  me  that  an  endothelioma  has  metastasized  into  a 
blood  vessel.  This  is  worthy-  of  note.  There  are  three  histological  types 
of  tumor  in  this  brain  ;  one  is  an  endothelioma  which  is  perfectly  character- 
istic histologically;  the  other  is  an  admixture  of  endothelioma  with  carci- 
noma, the  carcinoma  arising  as  a  metastasis  from  the  breast,  and  there  is  a 
different  type  of  tumor  which  I  do  not  believe  Dr.  MacXeal  has  shown  on 
the  slide.  It  is  a  peripheral  arrangement  of  cells  closely  packed  around  the 
blood  vessels  scattered  here  and  there  in  the  brain  substance,  so  that  the 
pictures  show  an  endothelioma,  a  carcinoma,  and  a  whorl-like  arrangement 
of  an  endothelioma. 

Dr.  MacXeal:  If  I  understood  Dr.  Larkin  correctlj',  he  regards  the 
material  inside  the  blood  vessels  as  a  third  type  of  tumor,  or  as  indicating  a 
tendency  on  the  part  of  the  cells  of  the  endothelioma  which  is  not  commonly 
observed.  The  reports  of  this  type  of  tumor  are  not  very  abundant,  but 
the  most  careful  study  seems  to  be  that  of  Mallory,  and  he  calls  attention  to 
the  fact  that  the  cells  of  the  arachnoid  have  a  normal  tendency  to  form 
groups  of  cells,  which  are  anatomically  known  as  arachnoid  villi,  which  under 
normal  conditions  extend  into  the  blood  vessels.  The  e.xtension  of  these 
cells  into  the  blood  vessel  does  not  justify  one  in  assuming  that  a  metastasis 
is  being  set  up,  for  we  must  remember  that  the  structure  resembles  a  per- 
fectly normal  structure.  A  tendency-  to  produce  structures  similar  to  the 
normal  is  observed  in  many  of  the  benign  tumors.  My  interpretation  here 
may  of  course  be  incorrect,  but  I   would  say  that  we  have  in  this  particular 
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picture  jkimethinR  which  resembles  more  or  less  accurately  the  formation  of 
an  arachnoidal  villus  Krowinn  into  a  vein.  It  docs  correspond  very  accu- 
rately indeed  with  a  perfectly  normal  arachnoidal  villus  in  a  cliild  five  years 
t»ld.  as  shown  in  one  of  the  fiKun-s  of  Mallory's  paper.  1  do  not  hclievc  that 
you  can  assume  that  there  is  a  metastasis  here  merely  because  of  this  villus 
growing  into  the  vein.  It  would  he  necessary  to  demonstrate  the  presence 
of  secondary  tumors  of  this  ty|>e  separate  frotn  the  primary  endothelioma. 
I  cannot  convince  myself  that  we  have  anythiuK  in  the  hrain  substance  which 
corres|>onds  to  the  arachnoi<l  fibroblastoma  (endothelioma).  All  the  other 
tumors  found  in  the  pituitary  body  and  in  the  brain  substance  seemed  to 
corres|>ond  with  the  second  type  of  tumor,  the  carcinoma,  and  not  to  the 
fibroblastoma  or  endothelioma.      That  is  my  interpretation  of  the  thing. 

Dk.  Larkin  :  The  histology  of  this  tumor  differs  from  the  appearance 
which  I  luve  seen  in  other  endotheliomata  of  the  dura.  There  is  no  ques- 
tion as  to  the  nature  of  the  metastatic  masses  which  jioint  into  the  veins  in 
different  parts  of  the  endothelial  tumors.  The  histological  tyjie  of  metas- 
tasizing mass  into  the  vein  corresponds  exactly  to  the  type  of  tumor  outside, 
that  is,  there  are  the  whorls  which  arc  in  the  vein  itself,  and  these  whorls 
are  similar  to  the  cell  type  found  outside  the  vein  in  the  tumor  itself.  Mixed 
up  in  the  mass  of  tumor  tissue  outside  of  the  vein  are  secondary  tumors 
derived  from  the  carcinoma  of  the  breast.  1  think  this  is  an  unusual  |)ic- 
ture  of  metastatic  involvement  so  interesting  histologically  that  it  is  worthy 
of  record. 

Dr.  M.\(Nk.\l:  I  am  not  sure  yet  that  I  comprehend  the  |)oint  Dr. 
Larkin  has  in  mind.  I  agree  perfectly  that  the  villus  is  a  growth  inside  the 
blood-vessel,  and  that  it  is  similar  in  structure  to  the  arachnoid  fd)roblastoma 
outside  of  the  vessel  in  that  particular  tumor,  but  when  you  transfer  y(jur 
attention  to  the  metastases  I  cannot  see  anything  which  correspon«ls  to  the 
arachnoid  fibroblastoma.  If  there  are  sections  showing  this  relationship 
I  have  not  seen  them,  and  I  would  be  ver>'  glad  to  do  .so.  I  have  not  been 
able  to  find  any  such  structure  at  a  distance  from  the  original  large  rounded 
tumor,  and  it  seems  to  me  that  proof  of  metastasis  inust  rest  on  such  a 
finding. 

Dr.  Larkin  :  There  is  no  question  that  we  have  two  different  types  of 
tumors  growing  in  the  brain. 

Dr.  MacN'kai. :  I  have  not  been  able  to  satisfy  myself  of  tliat.  Th<  l;iik;c 
tumor  was  not  in  the  brain.      It  was  in  the  sub-arachnoid  space. 

Dr.  Larkin:  I  have  some  sections  you  gave  me  of  two  tlifferent  im>i-^  ••i 
tumor,  one  an  endothelioma  with  an  admixture  of  carcinoma,  and  another 
tumor  which  is  f>erithe]ial  in  tyi>e.  Histologically  there  is  an  endothelittma 
and  a  carcinoma,  and  another  type  of  tumor  which  is  not  explainable. 

Dr.  M.uN'r.Ai. :  In  the  brain  substance  we  have  not  detnonstrated  this 
endothelioma.  The  only  place  we  have  been  able  to  find  it  is  in  this  one 
mass  which  was  attached  to  the  optic  nerve  and  was  growing  freely  in  the 
sul>-arachnoid  space. 
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THE  EXPERIMENTAL  PRODUCTION  OF  SARCOMA 
OF  THE  LIVER  OF  RATS^ 

F.   D.   BULLOCK,    M.D.,   AND   M.   R.   CURTIS,    PH.D. 

(From    Cohinibia    Uuivcrsiiy.    George    Crocker    Special    Research    Fund, 
F.   C.   Wood.  Director) 

Tlie  relationship  between  chronic  irritation  and  th.e  a])|)ear- 
ance  of  neoi)lasms  in  man  has  long  been  recognized.  The  best 
Icnown  examples  are  the  tumors  following  soot  or  tar  irritation, 
the  Bilharzia,  kangri.  and  betel  nut  cancers,  and  the  new  growths 
observed  in  x-ray  and  anilin  workers.  \\'hile  the  earlv  literature 
of  experimental  cancer  contains  accounts  of  successful  results  in 
arousing  malignant  transformation  of  tissues  by  various  forms  of 
irritation,  most  of  these  reports  are  unconvincing  owing  to  doul)t- 
ful  histological  proof  and  inadef|uate  biological  data,  and  the 
exact  nature  of  the  growths  obtained  remains  obscure. 

In  recent  years  interest  in  this  subject  was  revived  by  the  ex- 
periments of  Fischer,^  who  by  the  injection  of  Scharlach  R. 
elicited  lesions  in  the  skin  of  rabbits  histologically  resembling 
cancer.  These  lesions  and  similar  ones  produced  by  other 
observer-,  however,  never  metastasized  nor  were  transi)lantable 
and  the}'  di-^appeared  as  the  irritating  material  was  absorbed. 

Clunet-  was  able  to  obtain  one  neoplasm  in  a  rat  after  produc- 
ing x-ray  burns  in  a  large  number  of  animals.  This  tumor,  a 
sarcoma,  was  transplanted  and  yielded  one  temporary  growth 
which  later  disappeared  completely.  By  the  same  method  Marie. 
Clunet.  and  Raulot-La  Pointe,"  produced  a  transplantable  rat 
sarcoma.  These  experiments  have  been  re])eated  on  a  large  scale 
in  the  Crocker  Laborator_\'  on  rats  and  rab])its  bui  without  the 
appearance  of  any  tumors.  I''il)iger^  in  191 4  published  detailed 
reports  oi  nineteen  rats  in  which  hyperplasias  of  the  gastric 
mucosa  resembling  carcinomata  resulted  from  feeding  the  animals 
with  cockroaches  infested  wilii  the  nematode  worm.  Sf^irof^fcra. 

^  The  authors  published  "  A  Prehminary  Report  on  tlie  E.xiTeritnental 
Production  of  Sarcoma  of  the  Liver  of  Rats,"  in  Frac.  Soc.  Fxper.  Biol,  aud 
Med.,  1920,  xviii,  29-30. 
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His  subse<|ueni  investigations*"  increased  the  munWer  of  such 
hy|>er|)Iasias  to  84.  In  one  group  of  ratN  «tf  a  particuhir  inbred 
strain  he  obtained  54  tumors  in  the  134  animals  which  hved  for 
30  days  or  longer.  In  8  of  the  «^4  cases  he  observed  Umg  me- 
tastases, thus  proving  that  the  tumors  were  biologically  as  well 
as  morphologically,  carcinoma.  This  investigator  states:  "  Sf^i- 
roptcra  cancer  very  exceptionally  attains  tlie  stage  of  develop- 


^: 


*f'i 


'^Jl 


''"      'if. 


*  •.■ 


Fig.  I.      Early  spindle-cell  tumor.  IKS  HO.  shown  in  Fig.  5. 


X400. 


ment  <listinguishable  by  macroscopic  examination."  lie  was 
unable  to  transplant  these  rat  tumors,  although  he  has  recently 
rq>ortcd'  a  propagable  spiroptera  carcinoma  of  the  mouse 
stomach  which  he  has  carried  through  four  generations  of  mice. 
liy  empioynig  tie  «?me  agent  and  method  I'ibigcr'*  has  produced 
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five  eplthelicjmata  of  the  tongue  of  rats,  two  of  which  showed 
metastatic  deposits  in  the  perineural  lymph-spaces.  Yamagiwa 
and  Ichikawa**'  ^"  ha\'e  announced  the  successful  production  of 
epithelioma  of  the  ear  of  rabbits  by  painting  the  inner  surface  of 
the  ear  repeatedly  with  coal-tar.  They  report  twelve  cases  of 
carcinoina.  but  without  giving  the  total  numljer  of  rabbits  treated. 
Of  these  twelve  tumors  three   showed   lymph-node   metastases. 


Fig.  2.      Early  polymorphous-cell  tuniur,   IRS  9/0,  shown  in   Fig.  4.      X  400- 

However,  these  authors  did  not  succeed  in  th.eir  attempts  to 
transplant  the  tumors.  The  experiments  of  Yamagiwa  and  Ichi- 
kawa  were  repeated  on  mice  by  Tsutsui"  and  more  recently  b}' 
Fibiger  and  Bang.'-  These  investigators  repeatedly  painted  the 
sk'm  of  the  body  of  the  mice  with  coal-tar.     Of  the  67  mice  em- 
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ploycti  by  Tsulsui  which  lived  over  lOO  days.  i6  (levelojjed  carci- 
noma, and  in  two  cases  metastases  were  found  in  the  hmgs. 
Filiijjer  and  Hang  re|H)rted  the  develo|)nient  (•!  22  carcin«nnata 
and  two  carcinosarciniata  in  2(^  mice  which  Hved  six  months  or 
longer.  Of  these  tumors.  6  metastasized  in  the  axillary  lyniph- 
ntxles  and  2  in  the  lungs,  and  3  grew  on  transplantation. 
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Flc  3.      IRS  3/0.  YihouiiiK  tlu   mi.xcd-cell  type.      X  400. 

Thus,  so  far  a  great  anioum  of  labor  and  a  large  number  of 
animals  have  been  rec|uired  to  jirodiuf  a  fiu  tiim.pr«.  in.i^t  nf 
which  arc  not  transplantable. 

In  previous  paf)ers  fmni  the  Cnnrker  l*"und,  Kohdcnburg  and 
Bull«Krk"- '*• '*  reiK>rted  twelve  sfx^ntaneous  sarcomata  of  the 
liver  of  rats  arising  in  the  walls  of  cvsts  of  Cxslicrniis  fasitoliiris. 
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and  described  six  of  the^e  growths  in  detail.  Since  the  last  pub- 
lication eight  additional  spontaneous  rat  sarcomata  of  similar 
origin  have  been  observed,  making  a  total  of  20  cases.  Only  two 
of  the^^e  tumors  were  transplanted.^^  One  of  tl;c->e  is  now  in  the 
fortv-sixth  generation,  the  other  was  carried  for  over  eleven 
months  (14  generations),  and  then  discarded.  In  the  last  of  the 
publications  referred  to  above,  it  was  shown  that  of  the  thirty 


Fk;.  4.      Low  pt)\ver  cif  an  early  iinracystic   pi^lymorplimis-cell   sarcnia. 

IRS  9/0. 

liver  sarcomata  of  rats  reported  by  otlier  investigators,  00  per 
cent,  were  associated  with  the  Cysticcrctis  fasciolaris.  Hirsch- 
feld*'"'  recently  reportetl  an  addiiional  case  of  angiosarcoma  of 
the  rat  liver  associated  with  this  parasite  and  in  concluding  his 
article  stated  that  feeding  experiments  are  in  progress  having  as 
their  oljjeci  ilie  jjroduciion  ^^i  sarcoma.  Howexer.  lie  left  to  the 
imagination  of  th.e  reader  tl:e  kind  of  material  with  which  he  ii.'d 
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his  animals,  though  tlio  most  pr«»l)al»le  inference  from  ilic  citiitext 
is  that  he  employe*!  the  Iarv;e. 

Infestation  of  the  rat  hy  Cysticcnus  fascioUiris.  which  is  the 
larval  stage  of  7V«i(i  crassicollis  of  the  cat.  fojldws  the  iniiestion 
hy  the  rat  «)f  fond  contaminated  with  cat  feces  containinj^  the 
eggs  of   this   tapeworm.      The  outer  memhranc   of   the  egg   is 


Fig.  5.      I^w   power   of    IRS  8/0.   sliowiiiK   noduk-s   of    spinrlle-ccll    sarcoma 
projrcting  into  the  cyst  cavity. 

<Iigested  away:  and  the  onchosjihere  thii^  liht-r.-itcd  penetrates  a 
bliKxI-vcssd  of  the  intestinal  wall,  and  passes  iiu<>  the  portal  cir- 
culation, coining  to  rest  in  a  capillary  of  the  liver,  where  it  begins 
its  larval  development.      During  thi-  (•<»tir^e  of  the  sfcond  day 
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after  fcetlin^  tuicc  ihc  ejij^s  of  tlii*^  Tcnin.  Hraim"'  tOiiiul  il.c 
larva?  in  the  capillaries  of  tlie  liver.  Afu-r  a  series  of  reactions* 
in  the  tissues  of  the  lj("St  which  innrecliately  Mirnnnul  the  lar\;i. 
there  is  jiradnally  evolved  a  cyst  wall  of  varying  cellularity 
which  encl«)scs  the  parasite.  Within  the  cyst  the  hirva  develops 
into  a  long,  flattened  .sejjinented  worm  resemhlinj;  an  aiUih  tape- 


Fig.  j.      IRS  l6/o.  i>ho\viiiK  inliltraiinii  uf  ti:c  livir  liy  ilic  iiiinMr.      X  40O. 

worm,  but  without  se.xual  differentiation,  li  hes  free  in  the  cyst 
cavity,  hathed  in  a  variahle  atnount  of  thin,  clear,  straw-colored 
fluid.  In  many  ca.^-es.  through  .some  intluence  of  the  worm,  as 
yet  undetermined,  the  cells  of  the  cyst  wall  lUidergo  active  pro- 
liferation or  even  as«iume  malignant  properties. 

'  The  hi»togcncftis  of  the  cyst  will  be  c<jiisi«lcrfcl  in  a  Mili<*ciiiK-nt  niiurt. 
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In  March.  191  7.  l>ull<>ck  ami  Rol^denhiiri^-  anem])ie(l  to  induce 
sarcoma  oi  the  rat  hver  hy  eniploxint;'  Cysticcrciis  fasciolaris  as 
an  agent.     In  that  experiment   100  rats  were  fed  with  cat  feces 


Fig.  8.      IRS  64/0.  showing  primary  tumor  ami  general  peritoneal  metastases. 
TIic  cyst  had  been  ojiened  to  expose  the  cavity  and  parasite. 

containing  the  eggs  of  'J\'iiia  crassid'Uis.     L'nforiunaieh',  these 
rats  earlv  succnmhed  lo  rai  typlmid  tiien  epidemic  in  the  hihora- 
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torv.  and  the  cxperiincni  wa^  not  rc^iinuMl  until  the  fall  <'f  k^m) 
when  it  \\a«i  nnck-rtaken  on  a  larj^cr  <cale  I)y  i!ic  present  anihors. 

In  Oci<il>er.  1919.  1.1^)5  rats  of  five  difTerent  strains  and  of 
esiiniaied  ajjes  varyinjj  from  2  to  ()  months  were  fed  with  'I'enia 
eggs  from  cat  feces.  The  feces  were  ohtained  in  a  fresh  state 
from  a  sinijle  cat.  This  material  was  mixed  thomnudily  with 
water,  and  s(|ueeze(l  tlmmjih  cheese-cloth,  and  the  expressed  lluid 
either  was  allowed  to  settle  or  was  centrifnj.(ed.  The  sediment 
was  mixed  with  water  sufficient  to  reduce  the  nnmher  of  ejrgs 
])CT  dn.p  t<»  ahiiut  !0  t<>  30.  The  rats  were  fed  f>cr  os  with  a 
medicine  dropper,  each  animal  receivinj,'  one  or  two  drops  (ahout 
10  to  60  eggs).  Preceding  the  feedinj^'  of  each  rat.  the  suspension 
of  eggs  was  actively  ajjitated  hefore  it  was  drawn  up  into  the 
dropper  in  order  to  approach  uniformity  in  the  nuinher  of  cj^gs 
administered. 

To  determine  whether  or  not  the  animals  were  infected  with 
the  parasite  a  few  rats  from  each  group  were  killed  and  examined 
at  varying  intervals.  In  all  these  animals  the  larv.e  had  reached 
the  liver:  hut  in  one  grouj).  comp.tsed  of  a  particular  strain  of 
animals  several  months  older  than  tie  others,  tlie  larv.e  tailed  to 
grow.  Consecpiently  the  animals  of  ihisgroui).  comprising  600 
f»riginally.  were  killed  and  autoj-sied  five  months  after  they  were 
fed.  The  small  percentage  of  animals  showing  growing  larv.e 
demonstrated  the  economic  wisdom  of  this  sacrifice.  Of  the  re- 
maining animals  279  were  alive  July  29.  1920.  the  day  before 
the  first  tumor  was  found.  l*y  January  18.  1921.  230  of  these 
had  either  come  to  autopsy  by  death  from  natural  causes  or  been 
killed  for  confirmation  of  a  clinical  diagnosis  of  tumor,  hifty- 
five  of  these  hore  tumors  which  were  recognizahle  in  the  gross: 
that  is,  29  |>cr  cent,  of  the  dead  animals  which  were  infested  with 
the  parasite,  or  20  jjer  cent,  of  all  the  animals  alive  when  the  first 
tumor  was  found,  have  shown  tumors.  I'<»rty-nine  of  the  2J()  arc 
still  under  observation,  .\bout  2.500  descendants  of  tiie  original 
animals  have  l)een  added  to  the  experiment.  They  rejjresent  four 
generations  and  are  all  of  known  ages;  and  a  high  percentage  is 
fully   pedigreed.      Thirty   of   the   first   generation   (»f   these   de- 


SARCOMA    OF    THE    LIVER    OF    RATS 


159 


scendanis  have  thus  far  (le\"elr)|je(l  tumors.  1  liese  witli  the  fifty- 
five  from  the  original  stock  make  a  total  to  date  of  85  tumor- 
bearers. 

These  tumors  belong  to  two  histological  types  or  to  a  mixture 
of  these,  being  composed  of  either  spindle  or  polymorphous  cells, 
or  containing  both  kinds  in  \-arying  [)roportions  (Figs,  i,  2, 
and  3  ) . 


Fig.  9.      Omental   metastases   of  a   iiolymorijlious-ccll   sarcuma,    IRS  4/0. 
invadiny-  ])ancrcas.       X  400. 


Various  stages  of  growth  of  tlie-e  sarcomata  are  re])resented 
in  the  ab(i\e  series.  The  smaller  tumors  generally  occurred  as 
single  or  multi])le  localized  nodidcs  in  the  cyst  wall  which  either 
encroached  upon  the  cyst  ca\ity  or  projected  externallv.     They 
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involved  either  the  inner  <»r  il:e  <>uier  zone  <>f  tlie  cvst  waM  or  its 


%  "^  I   H    3    ^ 


Fic.  lo.     IRS  76/0,  nIiovvjuk  relatively  >niall  tumor  and  discrete  ami  confluent 
secondary  de|»osits  on  the  surface  of  the  liver, 

entire  thickness.    Other  «niall  tnniors  a|)pearc'(|  as  Miffiise  thicken- 
ings of  the  cyst  wall,  which  inckuleil  a  i»:in  or  tlu-  entire-  area  of 
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the  cyst.  Fig.  4  is  a  low  power  pliotomicrograph  of  a  portion  of 
a  cyst  wall  containing  the  early  polymorphous-cell  tumor  shown 
in  Fig.  2.  A  cyst  wall  with  n xlules  of  pure  spindle-cell  sarcoma 
projecting  into  the  cyst  cavity  is  shown  in  Fig.  5.  The  high 
power  appearance  (^f  one  of  these  nodules  is  shown  in  h'ig.  i. 


Fig.    II.       Emhcjlus   of   a   spindlo-coll   sarcoma.   IRS  i/o.   occupying   a   I)lood- 
vessel  in   the  wall  of  a  cyst.      X  400. 


The  site  or  sites  of  origin  of  the  tumor  in  the  cvsi  wall  and 
the  direction  and  rate  of  tumor  growth  probably  explain  the 
position  of  the  cyst  in  the  larger  tumors.  It  was  either  buried  in 
the  tunmr  su])stance,  being  centrally  or  eccentrically  placed,  or  it 
was  situated  on  tlie  siu-face  of  the  tumor,  (he  free  wall  being 
general!)-  complelel}'  traus formed  into  sarcoma,     hig.  ft  sliows  a 
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phutoijraph  t»f  a  rat  with  a  iiuukTalc  si/.cil  lumor  Irom  wliidi  a 
slice  has  been  removal  in  order  to  expose  ihe  cyst  cavity.  Some- 
linies.  as  in  this  case,  the  cavity  reiuainetl  larj^a- ;  l>m  at  other  times 
it  was  partly  or  almost  completely  ohlitcratcd  l>y  the  inj^nowth  of 
the  snrroiuulinj;  tumor,  (iross  e\amiiiati<Mi  was  siilVKicnt  to  dis- 
close the  presence  of  a  parasite  in  all  I»ut  fnurtccn  of  the  tumors. 


^ 
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In  sc\cn  ii\  these  ea>e.s  there  were  cyst-like  cavities  in  the  tumors 
and  free  worms  in  the  peritoneal  cavities,  r.ach  of  the  other 
seven  showed  extensive  necrosis,  wiiich  may  have  destroyed  and 
effaced  IxUh  cyst  an<l  parasite.  However,  there  is  a  iM»ssil)ility 
that  the  latter  seven  tumors  orij^inated  in  the  liver  outside  the 
walls  of   ihr   fvsts,   although   <:irl\    «-\tr;i(  \  «.tic   fiinMrs   Iia\e   uot 
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been  observed.  Besides  the  primary  tumor  cyst  other  cysts  in  the 
neighborhood  were  frequently  invtjlved  by  the  extension  of  the 
growth.  On  the  other  hand,  in  a  few  instances  two  cysts  were 
so  placed  in  one  tumor  mass  that  the  most  pniljable  inference  was 
that  they  represented  independent  tumor  foci,  which  later 
coalesced. 

These  induced  sarcomata  often  grew  ver}'  rapidly  as  was 
evidenced  by  a  two  or  three  fold  increase  in  size  in  the  course  of 
a  week  or  ten  days,  the  tumor  size  being  estimated  by  palpation. 
They  sometimes  replaced  a  large  part  of  the  liver  substance  and 
attained  a  size  several  times  as  great  as  that  of  the  normal  organ. 
Fig.  7  shows  a  photomicrograph  of  one  of  these  tumors  invading 
the  surrounding  liver.  The  neoplasms  occurred  in  all  parts  of 
the  liver,  the  percentage  of  tumors  in  any  one  lobe  corresponding 
roughly  to  the  proportionate  size  of  the  lobe.  In  the  gross  the 
tumors  were  either  smooth  or  nodular,  and  often  showed  necrosis, 
associated  with  hemorrhage.  They  varied  in  consistency  from 
firm  and  elastic  to  soft  and  brainlike,  and  were  generally  richly 
supplied  with  blood  vessels. 

Gross  metastases  were  almost  ahva}"s  associated  with  the  larger 
tumors,  and  frequently  occurred  with  tumors  of  intermediate 
sizes.  In  ^2  of  the  85  cases  metastases  were  distinguishable  in 
the  gross.  The  smallest  tumor  in  the  series  which  showed  macro- 
scopic metastases  measured  1.5  x  1.3  x  i  cm.  The  omental  tissues 
were  the  most  frequent  site  of  secondary  tumor  deposits,  and 
were  often  plastered  to  the  surface  of  the  tumor.  \\'l-!ere  me- 
tastasis was  generalized,  there  was  involvement  of  the  omentum, 
the  mesentery,  the  serous  surfaces  of  the  viscera,  the  diaphragm, 
and  the  abdominal  wall. 

Fig.  8  is  a  photograph  of  a  specimen  showing  rather  general- 
ized metastases  in  the  peritoneum.  The  seconclarv  tumors  some- 
times infiltrated  the  organs  upon  which  they  rested  (Fig.  9). 
Such  metastatic  tumors  were  frequent  on  the  surface  of  the  liver 
(Fig.  (O),  and  were  often  found  on  the  walls  of  other  cvsts. 
Not  infre(|uenily  tlicy  invaded  the  muscles  of  the  abdominal  wall 
and  diaphragm  :  and  in  a  few  cases,  where  the  diaphragm  was 
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|.cnctraie«l  In  ihe  j^tdwiIj.  luinor  ntKlulcs  wcmc  itbscrvcd  <'ii  the 
pleura  ami  pericanliiun.  and  in  one  insiance  lliere  was  invasion 
of  ihe  heart  and  Inn.ns.  These  secondary  iunn»rs  arc  pidhalily 
often  the  resuh  of  implaiUation  of  iiini«»r  cells,  hut  some  are 
undouhiedly  true  metastases  since  innior  eniholi  have  been  dcnioii- 
slrated  in  the  blood  vessels.  A  sarcoma  embolus  is  shown  in 
Fig.  II. 


Fi«;.   13.      Tumor  of  the  first   traiis|ilantatioii   of   IRS  4/0.      X  400. 

Most  of  these  induced  tumors  which  were  transj)lantcd  into 
the  subcutaneous  tissues  of  rats  showed  a  moderate  to  a  hi.i,di  per- 
ccntafje  of  successful  inoculaii<»ns  and  many  of  the  <laujL,diter 
tumors  ^rew  proj^ressively  and  rapidly  and  maintained  the  mor- 
|jholoj{ical  ty|)e  of  the  original  tumor.     I'igs.  u  and  i.^  show  the 
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histological  appearance  r)t  tumurs  nf  the  hrst  trans]jlaiUation  of 
IRS3  and  IRS4.  and  should  be  compared  with  Figs.  3  and  9 
respectively:  and  Figs.  16  and  17  should  be  compared  with  Fig. 


Fig.   14.     Transplanted   tumnr,    IKS  31  A.    Xo    7.   showing   metastases   in   the 

neck  aiul   Inngs. 

15.  Of  the  -13  thus  tested  only  two  failed  to  grow  and  two  others 
were  lost  in  the  second  generation.  'Idiis  high  percentage  of 
transplantability  contrasts  markedly  wiih  the  few  transplantable 
growths  (jbtained  by  other  methods  and   pro\es   ihe  malignant 
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nature  *>l  liioc  >ai\<'m;ita.  Seine  oi  ihc  iran.splantcd  ium<»rs  «)f 
ctTlain  strains  sliowed  a  tendency  m  recede  after  j^mwinj^  pro- 
i^ressively  for  varying;  |)eri<)ds  of  time:  others  continued  to  jjrow 
progressively  and  ultimately  caused  the  death  <>f  the  rats.  Some 
of  them  readied  enormous  sizo^.  and  in  »e\cral  cases  tlic  tumors 


Fu;.   15.      Spindlc-ccll  sarcoma.  IRS  38/0.      X  400. 

weighed  more  than  their  hosts.  The  first  generation  of  transplants 
from  each  of  20  different  induced  sarcomata  has  been  observed  for 
a  sufticienily  long  period  todistinguisli  between  progressively  grow- 
ing and  receding  tumcjrs.  The  inoculation  results  varied  from 
a  single  progressively  growing  tumor  and  twenty-five  negative 
(IRS  7/ 1  A),  to  twenty  progressively  growing  and  seven  reced- 
ing tumors  (IRS38/1A  ).     In  all  twenty  series  76S  animals  were 
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inoculated.  Of  these  3O3  were  negative,  216  had  receding  tumors, 
and  189  had  progressively  growing  tumors.  That  is.  on  an 
average  the  transplantation  of  one  of  these  induced  sarcoma  re- 
sulted in  24.6  per  cent,  progressively  growing  tumors,  28.1  per 
cent,  receding  tumors,  and  47.3  per  cent,  negatives.  These  per- 
centages of  successful  inoculations  are  high  compared  with  those 
usually  obtained  from  the  trans]:)lantation  of  spontaneous  rat  and 


Fir..  16.      Tumor  from  the  first  transplantation  of  IRS  38/0.      X  400. 


mouse  carcinomata.  The  recession  of  some  of  the  tumors  is  ijuite 
characteristic  of  rat  sarcomata  in  general.  Lung  metastases  of 
the  transjjlanted  tumors  of  three  different  tumor  strains  have  thus 
far  hecn  ohserved.  One  of  these  showed  also  a  large  secondary 
growth  in  the  neck  (  h"ig.  14).     Photomicrographs  (tf  the  primarv 
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tunmrs.  the  iransplantctl  tum»>r.  aiul  a  liinj,'  niciastasis  of  <»iic  of 
these  strains  are  shown  in  Kijjs.  15.  i^».  and  17. 

Some  of  the  transplant etl  tumor  strains  were  (hscardcd  after 
a  few  generations:  tnhers  arc  still  inider  observation  and  tiie 
first  two  which  were  transplanted  are  now  in  the  sixth  and  fifth 
generation,  respectively. 


All  the  tumor-l)earing  rat>  presented  multiple  c\sis  111  the 
liver  varying  from  6  to  84  in  number.  In  a  high  percentage  of 
these  animals  only  one  of  the  cysts  was  primarily  involved  in  tlie 
malignant  process.  In  a  few  instances,  hmvcver.  two  to  four 
cysts,  situated  either  close  together  or  widely  separated  and  in 
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different  lobes  of  the  li\'er,  showed  tumors  of  approximately  the 
same  size.  In  these  cases  metastases  were  not  generalized  and 
it  seems  probable  that  the  tumors  were  of  independent  origin. 

The  tumor  cysts  contained  larwT  the  condition  of  which  appar- 
ently depended  upc^n  the  state  of  preservation  of  the  cyst  wall. 
When  the  cyst  wall  was  partly  uninvolved  by  the  tumor,  or  con- 
sisted largely  of  healthy  tumor  tissue,  the  parasite  was  alive  and 
intact,  and  measured  from  15  to  38  cm.  in  length.  These  larvae 
resembled  the  larvae  of  the  healthy  uninvolved  cysts.  Where  the 
transformed  cyst  wall  was  involved  in  the  tumor  necrosis  the 
larva  was  usually  dead,  and  distorted,  and  often  necrotic  and 
fragmented.  It  seems  probable,  therefore,  that  the  li\e  worm 
initiates  the  malignant  process,  and  that  the  death  of  the  worm 
is  secondary  to  the  growth  and  necrosis  of  the  tumor. 

The  duration  of  the  irritation  necessary  for  the  production  of 
these  tumors  evidently  \'aries  within  wide  limits.  A  small  but 
definite  sarcoma  was  discovered  as  early  as  248  days  after  the 
animal  was  fed  cat  feces.  Recently,  however,  another  rat  has 
shown  an  early  tumor  466  days  after  the  ingestion  of  cat  feces, 
and  it  is  very  probal)le  that  tumors  will  continue  to  appear  in  tiie 
49  rats  of  the  original  group  wdiich  are  still  under  observation. 

The  tumor-bearing  rats  varied  in  age  from  93/  to  18  months. 
Like  a  majority  of  the  non-tumor-bearing  animals  which  have 
come  to  autopsy,  most  of  them  were  well  nourished  but  showed 
no  great  excess  of  adipose  tissue.  On  the  other  hand,  tumors 
occasionally  occurred  in  emaciated  or  in  fat  animals.  Rats  of 
both  sexes  and  from  each  of  the  five  strains  tested  were  repre- 
sented in  the  tumor  series.  Inspecti(^n  of  the  data  suggests  that 
there  is  an  age  and  prol)al)ly  also  a  strain  difiference  in  the  sus- 
ceptil)ility  to  infestation  l)y  the  parasite,  since  young  animals  and 
certain  strains  seem  to  be  most  susceptible.  Possiblv  there  is  also 
a  strain  difference  in  predis])osition  to  the  neoplastic  con\-ersion 
of  the  cyst.  These  and  otlier  similar  problems  can  n(^t  be  intelli- 
gently discussed  until  the  ra])i{lly  accuiuulating  data  are  analvzed. 

Besides  the  85  macroscopic  tumors  considered  in  tJie  ])aper  the 
histological   material    includes    \arious   stages   in    tlie   malignant 
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transiurinaiion  »'t  ihc  c\>l  wall  and  presents  an  unuMial  opjKir- 
innity  f«»r  the  study  of  the  hisinj^'encsis  of  these  sarcomata. 

S II  in  mar y 

1.  Spindle  and  |K>lyniorplious-cell  sarcomata  have  been  in- 
duced in  the  livers  of  85  rats  thnajjjh  the  mediatitui  of  the  Cysti- 
ccrcus  fasciohtris.  the  larval  -itajje  of  the  Tt'iiin  crussicollis  of  the 
cat. 

2.  Younjj  rats  of  certain  >irams  seemed  to  he  most  susceptible 
to  the  parasite. 

3.  Most  of  the  tumors  undoubtedly  ori^^inated  in  ilie  walls  of 
parasitic  cysts,  and  the  fUhers  were  probably  of  similar  origin. 

4.  The  duration  <>f  the  irritation  necessary  for  the  j)roduction 
«»f  tumors  is  evidently  very  variable,  since  one  tumor  was  observed 
eight  months  after  the  animal  had  ingested  the  eggs,  and  a  small 
tumor  was  lately  found  in  an  animal  fifteen  months  after  feeding. 

5.  The  series  re|)rcsented  all  stages  of  tumor  development 
from  small  single  or  multiple  localized  tumor  Uitdules.  or  diffuse 
neoplastic  areas  in  the  cyst  wall,  to  tumors  which  replace  a  large 
part  of  the  liver  and  are  several  times  the  size  of  the  normal 
organ. 

6.  The  malignant  nature  <»f  these  tumors  is  evidenced  by  in- 
vasive growth,  metastasis  formation,  and  transplantability  inf 
other  rats 

7.  The  invasive  i)ower  is  shown,  mil  only  by  the  primary  in- 
duced tumors  which  early  infiltrate  the  adjacent  liver,  but  also  by 
the  metastatic  tumors  which  often  invade  the  organs  upon  which 
they  rest. 

8.  The  high  percentage  of  transplantable  tumors  (90  jkt 
cent,  of  the  43  tested )  is  in  sharp  contrast  with  the  few  trans- 
plantable growths  reported  by  other  investigators 

9.  The  larva?  in  the  tumor  cy^ts  were  usually  alive  and  showed 
no  ap|)arent  difference  from  the  larv.e  of  other  cysts  not  sur- 
rounded by  tumor  material.  Dead  larv.'c  were  found  in  the  tumor 
cysts  only  when  tumor  necrosis  involved  the  cyst  wall. 

10.  The  tumor-liearing  rats  were  9>j  to   18  months  of  age. 
Thev  were  of  l>«»th  sexes  and  of  five  strains. 
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II.  This  simple  and  practical  method  of  inducing  a  high  per- 
centage yield  of  sarcomata  in  animals  suitable  for  experimenta- 
tion may  be  of  service  in  several  lines  of  cancer  research  including 
(I  )  the  histogenesis  and  diagnosis  of  sarcoma.  (2)  the  genetic 
behavior  of  immunity  and  predisposition  factors.  (3)  pro- 
phylaxis, and  ( 4  )  tumor  therapy. 

Addenda 
From  January  18,  192 1,  when  this  report  was  made,  to  May 
7,  1 92 1,  cysticercus  tumors  developed  in  125  additional  rats  in  this 
experiment,  making  a  total  of  210  animals  in  which  sarcomata 
have  Ijeen  experimentally  produced. 
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Discussion: 
Dr.   Ewixg:    This   study   is   obviously  of   great   interest   and   imi)ortance. 
It  seems   to   me   a  parallel   to   Fihiger's   results.      Tiie   tumors    seem   to   have 
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the  hioloRiral  characlcri»tics  which  wc  arc  accustomed  to  insist  on  for  a 
malixnaiil  pr«»ces»  to  a  Kreater  extent  than  FihJKcr's  <li<l.  although  I  feci  that 
Fibiger's  processes  in  all  essential  respects  were  experimentally  produced 
carcinoma.  One  matter  that  interests  me  particularly  is  the  histogenesis  of 
the  tumor.  I  would  like  \n  know  what  Dr.  Wood  thinks  of  the  exact  cell 
oriKin.  Is  it  a  type  of  reaction  which  can  he  compare<l  with  Kraiuilation 
tissue:  where  <loes  it  originate,  an«l  what  is  its  siKnificance?  I  think  it  mijjht 
throw  stime  light  on  the  nature  of  this  process  if  one  could  comjiarc  in  tlie 
rat  the  connective  tissue  reactions  to  other  irritants  which  tlo  not  go  on  to 
sarcoma.  It  may  be  that  the  rat's  fihrohlasts  or  epithelial  cells  or  Idood 
vessels  respond  to  certain  standard  irritants  much  more  actively  than  human 
tissues  do.  and  if  that  is  the  ca<e.  then  the  significance  of  this  sarcoma  in 
the  rat,  while  it  is  true  sarcoma  fur  the  rat.  may  not  hav<?  so  direct  a  hearing 
on  the  study  of  sarcoma  in  man.  I  can  well  conceive  that  in  such  an  ani- 
mal as  the  rat  connective  tissue  proliferation  is  very  much  more  readily 
incited  than  it  is  in  man.  and  that  such  processes  as  wc  would  he  inclined  to 
regard  as  hypertrophic  exuberant  granulation  tissue  in  man  are  comparable 
in  the  rat  to  a  process  which  we  call  sarcoma.  That  will  not  alter  at  all  the 
fact  that  this  tumor  is  malignant   for  the  rat. 

.•\noiher  jKiint  of  interest  concerns  the  question  of  morphological  diag- 
nosis of  malignant  tumors  in  man.  Dr.  Wood  says  that  Fibiger  went  a  little 
too  far  in  attributing  to  some  of  his  early  |)rolifcrative  processes  the  full 
significance  of  malignant  tumors.  I  think  that  Dr.  Wood  and  his  associates 
are  perhaps  erring  in  the  other  direction. 

In  regard  to  the  interpretation  of  these  suspicious  malignant-looking 
processes  in  man.  I  think  they  should  be  estimated  from  the  clinical  stand- 
point. They  l>elieve  that  the  epithelial  proliferations  produced  by  various 
irritants  are  not  true  cancers,  because  they  disappear  when  the  irritant  is 
removed,  and  consequently  that  similar  malignant  looking  histological 
processes  in  man  should  not  be  regarded  as  cancer.  I  have  observc«l  the 
disappearance  of  seborrheic  dermatitis  of  the  lip  after  it  had  assumed  some 
«»f  the  clinical  characteristics  of  cancer  and  when  it  had  i)robabIy  reache<l  a 
stage  comparable  to  some  of  these  experimental  cancers.  lUit  the  great 
majority  of  such  lesions  in  man  go  on  to  develop  cancer  and  froin  the  clinical 
standfKiint  it  is  wise  to  regard  them  as  early  cancer.  From  that  point  of 
view  all  these  observations  confirm  me  in  feeling  that  we  must  consider 
carcinoma  not  as  a  fully  developed  disease,  but  as  a  process  which  takes  time 
and  passes  through  stages  of  evolution,  and  that  it  is  possible  to  recognize 
these  stages  and  to  determine  by  exi)crience  about  what  they  arc  going  to 
do.  I  am  not  inclined  to  think  that  the  observations  on  experimental  tumors 
or  tumor-like  processes  in  rats  are  apt  to  dislodge  us  from  the  position  we 
hold  in  diagnosing  these  suspicious  processes  in  man,  for  I  shall  continue  to 
recognize  as  pre-cancerous  or  as  early  cancer  the  same  processes  in  the 
breast  which  I  have  found  heretofore  suggested  malignancy,  in  .spite  of  the 
fact  that  many  of  these  exfterimental  processes  disappear  if  the  irritant 
is  removed. 
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I  have  formed  the  impression  that  Drs.  Rohdenburg  and  Bullock  are 
a  little  less  positive  than  they  were  originally.  I  think  I  recall  a  statement 
at  one  time  by  these  authors  casting  aside  the  significance  of  the  partially 
developed  keratoses  and  downgrowths  of  epithelium,  but  in  their  last  report 
I  think  I  recall  that  they  admitted  that  they  had  seen  some  of  them  go  on 
and  develop  further  phases  of  a  true  carcinoma  in  the  clinical  sense,  even 
with  the  production  of  metastases.  Whether  they  do  admit  it  or  not,  it 
seems  likely  that  they  are  producing  carcinoma,  and  if  they  keep  on  long 
enough,  they  will  get  metastases.  Dr.  Wood  gets  his  very  easily.  All  these 
things  are  extremely  important.  They  make  one  think  about  the  condi- 
tions  w'hich  surround  the  beginnings  of   cancer. 

Dr.  L.\rkix  :  I  am  interested  in  Dr.  Wood's  presentation,  and  the  histologi- 
cal pictures  have  convinced  me  as  to  the  nature  of  the  tumor.  Several  of  the 
slides  show  general  widespread  metastatic  involvement  in  the  omentum,  lung, 
and  elsewhere,  and  prove  that  the  growths  are  malignant. 

Dr.  Rohdexburg:  I  think  I  can  answer  one  of  Dr.  Ewing's  questions. 
Owing  to  our  inability  to  obtain  access  to  the  foreign  literature  during  the 
war.  we  were  not  cognizant  of  the  fact  that  Fibiger  had  been  able  to  trans- 
plant his  tumors,  consequently  one  of  our  criticisms  had  already  been 
answered,  and  of  course  falls.  We  did  not  have  the  opportunity  until  very 
recently  of  seeing  Fibiger's  slides.  If  you  take  some  of  his  and  put  them 
beside  ours,  without  seeing  the  labels.  I  doubt  whether  you  could  tell  which 
was  which.  We  have  tried  various  ways  of  irritation  in  the  rat  liver.  We 
have  used  pith  balls  and  various  other  forms  of  irritation  of  solid  and  semi- 
solid characters,  such  as  vaseline,  and  injected  them  directly  into  the  liver. 
The  connective  tissue  reaction  was  very  different  from  that  obtained  in  the 
wall  of  the  cyst.  Not  all  cysts,  as  Dr.  Wood  has  said,  become  malignant. 
Those  that  do  not  become  malignant  are  surrounded  by  hyaline  connective 
tissue. 

Dr.  Ewixc;  :  Did  you  not  conclude  that  your  specimens  which  are  iden- 
tical with  those  of  Fibiger  are  true  carcinoma? 

Dr.  Rohdkxburg:  No,  the  lesions  we  were  able  to  produce  w^ere  not 
carcinomata ;  however.  I  believe  that  if  we  could  keep  up  the  irritation  suffi- 
ciently long  the  lesions  would  become  malignant.  When  you  inject  a  solu- 
tion of  Scharlach  R  it  is  encapsulated  by  the  epithelium,  and  it  becomes 
impossible  to  duplicate  mechanicalh-  what  the  cysticerci  and  the  nematodes 
do  naturally.  I  am  willing  to  admit  that  if  you  could  keep  up  the  irritation 
it  might  become  malignant.  Our  failure  is  not  due  to  lack  of  patience  as 
Ichikawa  has  insinuated, — it  is  due  to  the  inability  to  reproduce  the  neces- 
sary mechanical  conditions.  Our  irritation  tumors  have  never  formed 
metastases. 

Dr.  Ewixg:  May  I  ask  the  authors  if  they  entertain  any  sympathy  with 
Borrel's  conception  that  in  the  case  of  those  worms  which  produce  malignant 
tumors  there  is  a  virus  or  a  parasite  in  the  worm  which  travels  through  to 
the  cells  which  are  invaded  and  thus  produces  a  tumor  as  the  direct  result 
of  the  infection? 
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I>R.  Kiiiu»KNRi-R(. :  I  do  not.  In  tlic  rtrst  place  all  the  ova  used  in  the 
experiments  reinirtcd  l»y  Dr.  \Vuo»l  came  from  <>iu-  cat.  The  cat  feces  were 
Kround  up  and  emulsified,  centrifuged,  and  standardized  as  lo  ova  to  one 
drop.  The  rat  is  held :  the  mouth  is  opened,  and  one  drop  put  down  the 
phar>iix.  It  would  \>c  logical  to  conclude  that  if  one  ovum  were  infected  in 
Borrel's  sense  then  all  that  group  would  Ik;  therefore  all  cysts  should  pro- 
duce tumors ;  w  hilc  the  developing  cysts  are  multiple,  the  tumors  are  usually 
single. 

Dr.  JoBLiNi.:  Were  the  tumors  ohscrveti  sufTJcictilly  early  to  determine 
if  the  growth  developeil  from  one  point  ..f  ilic  surrounding  capsule,  or  if  it 
was  more  general  in  origin  ? 

Dr.  \Vt»oi>:  To  answer  Dr.  Jobln.K  ■>  <i'"^>tion  first:  we  got  the  tumors 
at  varying  stages.  I>ecause  it  is  not  always  possible  to  make  an  early  diag- 
nosis. Some  of  the  early  tumors  which  were  obtained  showed  a  considerable 
tumor  on  one  side  and  a  little  one  on  the  other.  There  were  a  number  of 
very  small  tumors  which  started  from  one  point  in  the  capsule. 

As  to  Dr.  Ewing's  question  on  the  histogenesis  of  the  tumor  iismu-.  we 
are  not  prepared  to  answer  that.  It  comes  from  the  connective  tissue  of  the 
liver,  but  we  have  not  hacl  time  enough  to  study  details  as  yet. 

I  was  interested  in  hearing  Dr.  Ewing  say  that  there  are  pre-cancerous 
phases  when  a  tumor  goes  through  a  stage  when  it  is  not  a  tumor.  It  cannot 
be  recognized  microscopically  when  it  is  not  malignant,  but  gradually  shifts 
over  to  something  that  does  not  l>chave  quite  right,  and  then  the  vital  ques- 
tion arises  whether  the  growth  is  pre-cancerous  or  cancerous.  That  is  just 
the  point  I  was  trying  to  make ;  for  example,  I  have  a  series  of  slides  from 
a  case  of  x-ray  dermatitis  in  which  half  of  the  tumor  has  been  sectioned, 
and  a  numlier  of  pathologists  have  made  a  diagnosis  of  epithelioma,  but  the 
other  half  of  the  tumor  spontaneously  disappeared.  A  thing  that  disap- 
pears spontaneously  can  hardly  be  put  into  the  class  of  malignant  tumors. 
It  is  hard  to  tell  whether  many  of  the  very  early  tumors  on  the  hands  and 
lips  arc  going  to  l>e  malignant  a  month  from  now,  or  whether  they  arc 
malignant  at  the  moment.  Anyone  who  has  seen  Dr.  Knhdenlnirg's  slides 
of  irritation  growths  would  make  a  diagnosis  of  carcinoma  morphol«)gically. 
If  you  see  gastric  tubules  extending  down  to  the  serosa  of  the  stomach 
you  are  apt  to  make  a  diagnosis  of  carcinoma,  but  when  after  removal  of  the 
source  of  irritation  from  the  rat's  stomach  the  tumor  disap|>ears.  it  can 
hardly  l>e  called  malignant.  It  is  well  to  rcmeml>er  that  the  pathologist 
originally  knew  nothing  almut  malignancy  until  the  surgeon  told  him  that  a 
certain  tyi>e  of  tumf>r  recurred.  That  is  the  basis  for  malignancy.  Anyone 
who  IrKfks  at  a  cellular  cystadenoma  of  the  breast  would  assume  that  it  was 
malignant  from  the  morphology,  but  I  have  a  collection  of  forty  or  fifty 
specimens  which  the  average  l>eginner  would  call  malignant,  and  yet  the 
tumor  has  no-ef  returned.  In  some  of  these  the  tumor  was  only  partially 
exciM>d.  but  there  ha«  lieen  no  recurrence.  We  must  therefore  believe  that 
«ur!  are  clinically  l>enign.     I   still   stick  to  my  point,  and 

11"  ::iK  agrees  with  me.  that  there  arc  tumors  which  fiM>m 
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the  purely  morphological  point  of  view  it  is  not  always  possible  to  designate 
as  benign  and  malignant.  The  fibrosarcomata  of  the  skin  are  a  good  example. 
As  to  these  experimental  tumors,  and  the  question  whether  they  are  granu- 
lation tissue :  they  are  not.  They  are  definitely  sarcoma.  When  there  are 
metastases  all  over  an  animal  the  tissue  is  certainly  not  granulation  tissue. 
When  such  tumors  can  be  inoculated  through  five  generations  they  are  not 
composed  of  granulation  tissue.  I  agree  that  a  sarcoma  in  the  rat  is  not 
a  sarcoma  in  the  human  being.  It  is  simply  a  peculiar  type  of  tumor,  and  it 
is  well  known  that  rats  are  apt  to  have  sarcomata  and  mice  carcinomata. 
In  dogs  the  tumors  of  the  breast  are  carcinomata  or  sarcomata,  and  are  not 
continuously  transplantable.  These  are  biological  features  showing  how  each 
animal  has  its  own  peculiar  tumors. 
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THE   BACTKRIOPH  \r,K    RRACTION    OF    DUIiRKLLP: 

AliKMixM    /INC.HKR,    M.D. 

The  interesting  studies  published  during  the  past  three  years 
l)y  d'Hcrelle.'  Kal>eshinia.-  Salinil)eiii.'  Uordet  and  Ciuca.* 
Gratia/  and  Maisin"  have  drawn  luir  attention  to  an  agent  that 
seems  to  have  an  important  function  in  the  destruction  of  the 
intestinal  l)acteria  and  in  the  recovery  from  llie  chseases  included 
in  the  typhoid-dysentery  grouj).  Such  a  hacteriophagic  agent 
was  originally  described  by  Twort"  in  the  Lancet .  191 5,  in  con- 
nection with  observations  on  stuf^hylococcus  cultures  derived 
from  glycerinated  vaccine  virus,  and  on  coli  cultures  from  the 
intestinal  tract  of  d<igs  sulTering  from  di>tcm])er.  Similar  ob- 
servations were  also  made  l)y  him  on  a  large  bacillus  t>btained 
from  the  intestinal  tract  of  children  sulTering  fmm  iliarrlvca. 

The  agent  is  descril)ed  by  (rilerelle  as  a  filterable  virus  which 
grows  ufH)!!  and  destroys  the  pathogenic  bacteria  with  which  it  is 
ass(Kiated.  It  is  found  toward  coinalcscence  in  the  intestinal 
diseases,  is  not  absolutely  specific,  and  can  be  cultured  indefinitely 
in  series  by  trans|)lanting  a  fraction  of  a  looj)ful  of  the  lytic  lluid 
into  fresh  suspensions  of  the  bacteria  in  bouillon. 

These  observations  were  first  carried  out  by  (rilerelle  in  con- 
nection with  the  Shiga  dysentery  and  tlicn  extendcil  to  the  other 
t>'})es  of  dysentery,  to  typhoid,  paratyphoid,  and   fowl  typhoid. 

Kalx-'shima  <loes  not  consider  this  agent  as  a  living  virus,  but 
as  a  ferment  derived  originally  through  the  action  of  a  leuco- 
cytic  catalyzer  uj)on  the  bacteria,  causing  the  liberation  of  a  fer- 
ment which  can  continue  to  act  indefinitely  in  series  of  fresh 
susixrnsions  of  the  organism. 

Saliml»eni*s  observations  indicate  that  we  are  dealing  with  a 
myxamel»a-like  organism  which  has  two  stages — a  filterable  spore 
stage  and  a  vegetative  fungus  stage.  These  observations  are 
probably  erroneous.  The  appearances,  which  he  describes,  are 
prol)al>ly  artefacts  developing  during  different  stages  of  lysis  of 
the  l)acteria. 
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Alore  important,  however,  in  explainin<^  the  nature  of  this 
agent  is  the  work  of  Bordet  and  Ciuca,  who  consider  that  this 
lytic  power  is  an  hereditary  lytic  property  produced  by  the  action 
of  leucocytic  ferments  upon  liacteria,  some  of  which  subsequently 
acquire  a  property  of  l)eing  lytic  for  the  original  strain  from 
which  they  were  derived.  Bordet  and  Ciuca  obtained  the  lytic 
agent  by  the  injection  of  a  ^.  coll  strain  into  the  peritoneal  cavity 
of  guinea  pigs.  The  action  of  this  lytic  peritoneal  exudate  upon 
the  original  strain  showed  up  colonies  of  the  B.  coli  which  were 
resistant  to  lysis  and  very  mucoid  and  translucent  in  appearance. 
The  bacteria  of  this  "  modified "  strain  of  B.  coli  were  actively 
motile,  resistant  to  the  action  of  the  lytic  agent,  and  much  more 
pathogenic  for  guinea  pigs  than  the  original  strain.  These 
"modified"  l^acteria  have  acquired  the  property  of  producing 
inhibition  of  growth  and  lysis  of  the  original  strain.  This  prop- 
erty is  preserved  through  later  generations  and  represents  a  new 
biological  function  of  the  bacteria. 

One  of  Bordet's  co-workers,  Gratia,  has  shown  more  recently 
that  in  an  old  and  evidently  dead  culture  of  the  Bordet  strain  of 
B.  coli  small  colonies  were  found  that  were  markedly  resistant  to 
ageing.  Upon  transplantation  these  colonies  proved  to  have  the 
same  resistant  properties  to  the  lytic  agent  as  those  of  the  resistant 
strain  obtained  directly  by  the  action  of  the  lytic  fluid  upon  the 
original  strain  of  B.  coli.  These  studies,  according  to  Gratia, 
seem  to  have  an  important  bearing  upon  the  questions  of  viru- 
lence, the  heredity  of  acquired  characteristics,  and  the  formation 
of  new  races. 

Through  the  kindness  of  Dr.  Harde.  who  brought  specimens 
of  lytic  fluid  from  d'Herelle  to  this  country  and  placed  them  at 
my  disposal,  I  was  able  to  make  some  studies  on  the  nature  of 
this  agent.  The  pressure  of  other  work  has  prevented  me  from 
continuing  these  most  interesting  studies,  and  I  can  only  submit 
the  following  limited  observations  : 

One  specimen  marked  "  Bateriophage  anti-Shiga,"  dated  May 
19,  19 1 9.  produced  inhibition  of  growth  in  a  fresh  suspension 
of  the  Shiga  bacillus  and  caused  lysis  of  bouillon  cultures  grown 
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24  to  48  hours.     Sul)culturcs  were  sterile.     A  trace  of  this  new 
lytic  fluid  showed  tlie  same  prnptTty  toward  fresh  bouillon  sus- 
l)cnsions,  which  in  turn  exerted  the  same  powerful  lytic  .ulinr. 
which  could  Ik.'  continued  on  indefinitely  in  series. 

By  jjreat  dilution  the  action  of  this  lytic  a^ent  was  diminished. 
In  place  of  the  complete  inhihition  of  growth  on  the  aj^ar  sub- 
cultures which  were  made  immediately  after  the  addition  of  the 
diluted  lytic  fluid  to  a  fresh  suspension  of  H.  Shit/a.  a  surface 
growth  developed  which  showed  here  and  there  circular  depres- 
sions with  no  growth  surrounded  by  a  halo  leading  olT  into  the 
growth.  These  circular  depressions  were  considered  by  d'ller- 
elle  as  rq>resenting  colonies  (»f  the  bacteriophage,  by  (Iratia  as 
the  evidence  of  the  lytic  action  of  products  of  the  roistant  bac- 
teria upon  the  non-resistant  bacteria. 

By  making  agar  plates  of  the  I^higa  bacillus  and  streaking  the 
surface  crosswise  with  a  loojjfui  of  ihe  lytic  (luid  I  could  observe 
the  following  day  a  complete  area  of  clearing  ahoig  the  path  of 
the  streaked  lytic  fluid  which  was  surrounded  by  a  regular  sur- 
face culture  of  the  Shiga  bacillus.  Studying  the  margin  of  the 
clear  area.  I  noticed  that  the  culture  of  the  Shiga  bacillus  had  at 
this  ptjint  a  shelving  edge  where  it  was  quite  translucent,  an.l 
which  ui>on  micro.scopical  examination  showed  the  i)resence  of 
most  interesting  structures.  There  was  first  a  fine  granular  back- 
ground, representing  probably  detritus  derived  from  the  bacteria; 
second,  long,  slender,  refractive  crystals,  singly  or  in  small  groups 
of  two  and  three;  third,  numerous  irregular  structures,  not  mo- 
tile, pentagonal  or  hexagonal  in  shaj)e,  or  of  an  irregular  round 
fomi.  which  .stood  out  clearly  against  the  granular  background. 
These  iKxlies  resemble  closely  in  size  and  ap])earance  crenated 
red  bloixl  cells.  They  could  be  fhxated  in  a  hanj.,'ing  drop  and 
seemed  to  have  a  somewhat  sjjherical  shape.  They  could  be 
stained  with  (iiemsa  and  less  clearly  with  (iram's  stain  in  or- 
<Iinary  preparations  and  in  preparations  made  by  imj)ression  from 
the  agar  jilate.  In  the  stained  preparations  the  structures  ap- 
Iieared  as  amorphous  non-nucleated  ma.sses.  It  is  probable  that 
these  structures  represent  hyaline  masses  of  f>rotof>lasni  resulting 
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from  the  action  of  the  lytic  agent  upon  the  Ijacteria.  Here  and 
there  along  the  margin  of  the  streak  small  circular  indentations 
could  be  seen  in  the  culture  proper  which  corresponded  closely 
in  appearance  to  the  colonies  of  bacteriophage  described  by 
d'Herelle.  The  microscopical  examination  of  the  margins  of  the 
circular  areas  showed  numerous  structures  similar  to  those  de- 
scribed above — granular  detritus,  refractive,  slender  crystals,  and 
irregular  protoplasmic  hyaline  bodies.  The  more  central  part  of 
the  clear  streaked  area  showed  in  places  upon  microscopical  ex- 
amination similar  structures. 

After  two  to  three  days  there  appeared  in  the  clear  area  small 
colonies  which  upon  transplantation  grew  with  difficulty.  On 
the  agar  plates  the  subcultures  of  these  resistant  colonies  did  not 
show  the  above-described  structures  which  indicate  the  action  of 
the  lytic  agent  upon  non-resistant  bacteria. 

The  specificity  of  the  lytic  fluid  was  also  studied.  It  was 
found  to  completely  inhibit  a  second  strain  and  only  partly  in- 
hibit a  third  strain  of  B.  Shiga,  and  to  produce  complete  inhibi- 
tion of  a  Flexner-Harris  and  a  ^It.  Desert  strain  of  dysentery 
bacilli.  It  had  no  action  upon  a  typhoid  strain  (Pfeiffer),  B. 
coll,  B.  sangiiinariuui,  and  paratyphoid  A  and  B. 

Microscopical  studies  of  hanging  drops  made  according  to  the 
method  described  by  Salimbeni  gave  no  evidence  that  we  are 
dealing  with  a  myxameba.  The  irregular  hyaline  structures  de- 
scribed previously  showed  no  motility.  The  lytic  agent  was 
found  to  ])roduce  \'ery  acti\'e  and  almost  instantaneous  agglutina- 
tion of  bacteria. 

The  lytic  agent  resists  the  temperature  of  70°  C.  for  one  half 
hour,  but  is  partly  destroyed  by  a  temperature  of  '/^°  C.  for  one 
half  hour. 

Studies  were  also  made  with  the  anti-typh(Md  bacteriophage 
sent  over  by  d'Herelle.  On  the  agar  plates  inoculated  with  the 
B.  typhosus  (Pfeiffer)  and  streaked  crosswise  with  a  loopful  of 
the  lytic  fluid,  structures  similar  to  those  described  above  were 
found  along  the  margin  of  the  culture  and  \\ithin  the  cleared  area. 

The  anti-ty])hoid  lytic  fluid  produced  complete  inhibition  and 
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lysis  of  the  /?.  typhosus  (  PfcilTer).  It  .ilso  j)r(»(lucc(l  c()nii)lete 
inhibition  and  lysis  of  the  P'lcxner-Harris  and  Shijja  dysentery 
strain,  hut  only  partial  inhibition  and  lysis  of  paratyphoid  A  and 
B  strains,  of  five  recently  isolated  typhoid  strains,  and  of  the  Mt. 
Desert  strain,  and  no  lysis  of  the  />'.  coli  and  H.  sini(/uintirii(in 
strains. 

A  third  bacteriophage  ap^ainst  the  H.  saiujuinariuiii  was  also 
studied.  Structures  similar  to  tho.se  described  in  coiuiection  with 
the  anti-Shij;a  and  anti-typhoid  bacteriophat^e  were  also  seen  on 
plates  int)culated  with  the  /V.  sijtijfuinurium  and  streaked  cro.s.s- 
wise  with  a  loopful  of  the  anti-sanjj^uinariuni  lytic  tluid.  The 
lytic  aj^ent  i)roduced  complete  inhibition  and  lysis  of  three  dif- 
ferent strains  of  B.  sanijuinariitiu.  of  the  Shij^a  strain,  and  nf  the 
typhoid  (IM'eifTer)  strain. 

The  forejjoinj^  short  studies  indicate  that  these  lytic  aj^ents 
are  not  absolutely  sf>ccific  for  their  own  bacterial  strains.  They 
alst)  indicate  that  we  can  reco^ni/.e  the  lytic  aciiou  of  these  agents 
upon  bacteria  by  the  curious  irregular  but  sharply  defined  and 
prominent  structures  ti7;/(7/  are  found  on  agar  plates  at  the  point 
of  contact  of  the  lytic  agent  and  the  bacterial  culture — long, 
slender  crystals  and  protoplasmic  hyaline  bodies.  A  few  >mall 
colonies  (levelo|)e(l  slowly  within  the  clear  area  on  the  streaked 
zgZT  plates.  SulKultures  on  agar  showed  that  they  were  re- 
sistant to  the  action  of  the  lytic  agent.  This  was  also  seen  when 
the  lytic  agent  was  added  to  fre.sh  suspensions  of  these  bacteria. 
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Discussion : 

Dr.  Williams:  I  have  followed  Dr.  Zingher's  work  with  a  great  deal 
of  interest.  The  macroscopic  appearance  in  these  plates  of  rounded  chewed- 
out  areas  is  very  similar  to  the  appearance  that  can  be  obtained  when 
inoculating  amebas  with  cultures  of  suitable  bacteria,  such  as  B.  dyscntericE 
or  B.  typhi.  But  under  the  microscope  these  appearances  are  nothing  like 
those  of  any  amebas  I  have  ever  seen.  These  small  ameboid-like  bodies 
look  much  more  to  me  like  broken  down  products  than  like  living  organisms. 

Dr.  Park  :  This  paper  deals  with  a  subject  which  is  both  most  interesting 
and  most  difficult  of  understanding.  I  think  it  must  appear  to  all  of  us  that 
it  is  almost  impossible  to  conceive  that  the  results  are  due  to  ferments  alone 
since  we  do  not  know  anything  about  a  ferment  which  may  increase.  Again 
the  idea  that  a  microorganism  would  suddenly  so  change  its  function  as  to 
make  a  ferment  which  would  attack  the  strain  from  which  it  had  lately  devel- 
oped is  something  that  we  have  never  come  across,  so  that  naturally  the  new- 
est hypothesis  of  Salimbeni  that  there  is  a  parasite  growing  on  the  organism 
appealed  very  much  to  us.  This  theory  has  its  own  difficulties.  If  the  para- 
sitic fungi  exist  there  must  be  a  number  of  these.  We  are  exploring  in  a 
new  field  which  is  very  interesting.  It  is  hazardous  at  the  moment  to  say 
more   than  that. 

Miss  Ktittner:  I  have  been  able  to  isolate  a  lytic  principle  similar  to 
that  described  by  d'Herelle  from  a  typhoid  stool  sent  to  me  through  the 
courtesy  of  the  Health  Department.  It  corresponds  to  practically  every- 
thing d'Herelle  has  described.  It  is  non-specific;  it  acts  on  the  homologous 
typhoid  strain  and  on  the  other  typhoid  strains,  as  well  as  on  Shiga  and 
Mr.  Desert  dysentery  bacilli.  It  has  no  action  against  paratyphoid  A  or  B, 
or  against  B.  coli.  It  is  both  inhibitory  and  lytic.  I  have  not  found  that 
cultures  dissolved  or  inhibited  by  this  lytic  principle  remain  sterile  indefi- 
nitely as  described  by  d'Herelle.  If  cultures  which  have  been  acted  upon 
by  the  lytic  principle  are  plated  after  several  days  two  types  of  colonies 
develop,  one  the  typical  round  typhoid  colony,  the  other  irregular.  The 
irregular  colonies  are  often  quite  jagged  and  triangular,  and  if  transplanted 
into  broth  do  not  make  the  broth  turbid,  whereas  a  normal  colony  from  the 
same  plate  does,  and  furthermore,  the  lytic  principle  is  also  transmissible 
from  one  of  these  colonies  fished  into  broth,  that  is,  starting  with  a  fishing 
of  one  of  these  triangular  colonics  in  broth,  the  lytic  principle  can  be  trans- 
mitted in  series  in  the  same  way  as  from  the  original  stool  filtrate.  I  would 
like  to  ask  Dr.  Zingher  how  he  reconciles  the  theory  of  the  ultra-microscopic 
spore  with  the  fact  that  a  single  brief  contact  with  this  lytic  principle 
changes  the  organism  so  as  to  give  two  types  of  colonies  from  one  of 
which  it  is  possible  to  transmit  the  lytic  principle  in  series.  For  instance, 
if  a  small  amount  of  the  lytic  principle  I  have  isolated  from  a  typhoid 
stool  is  added  to  a  young  turbid  broth  culture  of  typhoid,  Shiga  or  Mt. 
Desert,  and  sub-cultures  are  immediately  made,  it  will  often  be  found  that 
the  two  types  of  colonies,  the  normal  and  the  lytic,  will  be  obtained.  I 
cannot  understand  how  a  single  short  contact  with  the  lytic  principle  in  this 


»  RonKRT    A.    COOKE 

way.  which  produces  such  an  immediate  and  profound  chanKc  in  the  cultures 
of  three  different  organisms  such  as  typhoid.  Shiga  and  Mt.  Desert,  can  he 
attrihutcd  to  the  action  of  a  fungus. 

Dr.  Jobli.nc:  It  is  difficult  to  assign  the  phenomena  descrihed  hy  Dr. 
Zingher  to  the  action  of  either  bacteria,  fungi,  or  antibodies.  The  fact 
that  Bordet  was  able  to  obtain  a  similar  agent  from  bacteria  after  their 
inject'on  into  the  peritoneal  cavity  of  a  guinea-pig  complicates  matters.  Is 
the  agent  producing  the  lysis  a  normal  inliahitant  of  tlie  peritoneal  cavity. 
or  was  Bordet  fortunate  in  his  choice  of  a  guinea-i)ig?  Are  we  to  assume 
that  there  is  in  the  intestine  a  specific  substance,  or  organism,  for  each  type 
of  bacillus ;  or  are  we  to  believe  that  the  agent  exists  free  in  the  intestine, 
with  the  ability  to  become  attached  to  any  organism  after  which  it  cannot' 
grow  except  in  symbiosis  with  that  particular  organism? 

Dr.  Zinc.hfji:  I  have  not  been  able  to  confirm  the  observation  of 
Salimbeni  as  regards  the  myxameba-like  structures  which  he  has  observed  in 
wet  slide  preparations  of  bacterial  suspension  and  lytic  agent.  The  small, 
highly  refractile  bodies  which  he  describes  in  hanging  drops  of  a  freshly 
made  preparation  of  bacteria  and  lytic  agent  seem  to  be  simply  the  ends  of 
bacteria,  which  are  seen  in  a  vertical  instead  of  a  horizontal  position.  I 
have  noted  the  two  types  of  colonies  of  which  Miss  Kuttncr  spoke.  The 
irregular  colonies  show  upon  microscopic  study  the  structures  characteristic 
of  the  action  of  the  lytic  agent  upon  the  bacteria — the  long  slender  crystals 
and  the  sharply  defined  irregular  hyaline  masses. 
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^ /-,-  ,.-   r/,  •   I)epartmctit  of  Immunology  of  Cornell  University  and  thr   V.rr 
York  Hospital,  First  Medical  Division) 

The  two  main  jxiiiits  that  1  shall  discuss  with  you  rejjardinj]: 
the  cutaneous  reaction  in  human  hypcrsensitiveness  are  first  the 
nicthtMl  of  making  the  test  and  secondly  the  sijjnificancc  of  the 
local  reaction. 

I.  Method  of  Tcstimj:  Cutaneous  tests  can  he  made  hy  the 
abrasion  method  when  the  substance  to  be  tested  is  applied  in  dry 
form  or  as  an  extract,  or  by  the  intradermal  method  when  a  solu- 
tion or  extract  is  introduce*!  into  the  skin  by  means  of  a  fine 
hyiKKlennic  nee<lle. 
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Dr.  Brown  has  l^een  making  some  \ery  careful  duplicate  tests 
with  these  two  methods  in  our  clinic,  and  since  time  will  not 
permit  a  detailed  statement,  I  shall  only  say  that  the  results  war- 
rant the  conclusion  that  the  intradermal  test  is  by  far  the  more 
delicate  and  gives  definite  positive  results  to  agents  definitely 
proven  to  be  productive  of  clinical  symptoms  when  the  abrasion 
test,  using  these  same  agents,  is  absolutely  negative.  What  fol- 
lows has  to  do  entirely  with  results  from  the  use  of  the  intra- 
dermal test  and  our  own  preparations. 

2.  Significance  of  tlie  Cufancous  Reaction:  The  local  reaction 
divides  itself  into  three  groups,  (i)  the  immediate  reaction,  (2) 
delayed  reaction,  (3)  negative.  The  ininiediate  reactions  are 
marked,  moderate  or  slight.  Alarked  reactions  are  characterized 
by  the  appearance  of  an  urticarial  wheal  with  pseudopod  projec- 
tions and  a  surrounding  zone  of  hyperemia,  appearing  in  ten  to 
fifteen  minutes.  Moderate  reactions  lack  the  pseudopod  projec- 
tions and  do  not  form  so  large  a  wheal.  They  ha\-e  a  hyperemic 
zone.  The  slight  reactions  show  a  hyperemic  zone  with  little  or 
no  increase  in  the  wheal.  Slight  and  moderate  reactions  are  at 
times  obtained  to  extracts  in  a  very  weak  solution  and  become 
marked  where  more  concentrated  solutions  are  tried.  Where  re- 
actions are  slight  or  moderate  to  the  concentrated  extracts  they 
are  dismissed  as  of  no  clinical  significance  unless  they  go  on  to 
develop  delayed  reactions  and  fall  then  into  a  dififerent  group  to 
be  discussed  later. 

Marked  reactions  are  of  the  greatest  importance.  l)ut  they,  too, 
are  occasionally  false.  At  times  one  gets  what  we  call  the 
"splash"  reaction,  when  the  point  of  the  needle  ha])pens  to  lie 
between  two  easily  separated  layers  of  the  derma  or  epiderma, 
and  the  extract  seems  to  splash  out  at  once  into  an  area  with 
irregular  edges.  In  such  cases  the  wheal  looks  like  a  marked 
positive  reaction,  but  it  lacks  the  hyperemic  zone.  This  also  hap- 
pens when  an  air  l)u])l)lc  is  introduced  by  mistake.  Then  occa- 
sionally, but  not  frequently,  a  definite  marked  positive  reaction  is 
obtained,  which  can  never  be  verified.  The.se,  too,  must  be  set 
aside  as  of  no  clinical  significance,  for  they  could  only  indicate  a 
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short  rtccting  phase  of  allcrjjy.  a  clinical  condition  <>t'  which  we 
are  not  as  yet  cognizant.  Hut  marked  positive  reactions  occur- 
ring on  rei>eated  testings  always  indicate  a  true  hyi)ersensitive- 
ness.  This  statement  recjuires  a  reservation,  or  more  truly  an 
explanation,  in  order  not  to  Ik*  misleadinj^'.  Cutaneous  hyper- 
sensitiveness  does  not  necessarily  indicate  clinical  hypersensitive- 
ness.  l)ecause  in  the  ordinary  course  of  life  the  allergen  can  never 
\k  brought  in  contact  with  the  hypersensitive  cells.  Let  me  cite 
briefly  two  actual  cases  to  illustrate  the  p<»iiu  : 

The  first  is  the  case  of  a  man  forty-five  years  old  who  had  been  troubled 
for  five  years  with  a  very  extreme  denrcc  of  vasonuitor  rhinitis,  so-called. 
He  gave  marked  cutaneous,  ophthalmic  and  nasal  reactions  to  corn  and 
cottonseed  meal.  On  the  strength  of  this  reaction  one  might  have  been 
tempted  to  withdraw  corn  and  cornmeal  from  his  diet.  But  it  so  happened 
that  five  years  before  this  man  had  retired  to  a  little  farm  and  took  great 
pride  in  his  chickens  which  he  fed  himself  religiously  twice  a  day  with  corn 
and  cottonseed  meal.  As  soon  as  he  stopped  this  his  vasomotor  rhinitis 
stopped.  He  was  able  to  eat  corn  and  cornmeal  which  he  did  freely  as  a  test 
without  the  slightest  trouble.  .■Xn  injection  of  extract  of  corn  produced  a 
constitutional  reaction  with  coryza  and  cutaneous  hyperemia  and  urticaria. 
This  case  also  illustrates  the  dangers  in  the  interpretation  of  positive  reac- 
tions when  applied  to  foods. 

The  other  case  is  that  of  a  woman  thirty  years  of  age  who  had  never 
had  hay  fever  of  the  early  type,  in  May  and  June,  and  would  have  recog- 
nized it  l>efore  because  she  had  autumnal  hay  fever  for  about  fifteen  years. 
The  test  with  a  timothy  pollen  extract  in  March  was  markedly  positive. 
That  following  June  she  had  perfectly  typical  clinical  hay  fever  of  the  early 
type. 

We  now  have  records  of  several  such  cases  giving  marked 
|K)sitive  cutane<nis  reactions  with  negative  o|)hthalmic  reactions. 
Such  cases  we  consider  as  potential  hay- fever  cases.  They  have 
no  clinical  .symptoms  Iiecause  the  mucous  membranes  have  not  l)e- 
cotne  hypersensitive.  Hut  we  have  had  the  satisfaction  of  watch- 
ing such  cases  develop  clinical  hay  fever  at  a  later  date,  at  which 
time  the  mucous  membranes  react  positively.  Aside  from  the 
inheritance  factor,  such  an  experience  tends  to  make  one  feel  that 
the  constitutional  reaction  is  devcloiK-d  within  the  Ixnly  by  some 
means  either  than  ordinary  iinnnuK.lo'jic.iJ  procedure  adojtted  in 
animal  anaphylaxis. 
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Dclayc'd  cittojicoits  reactions  occur  from  six  to  twenty-four 
hours  after  the  test  and  are  characterized  by  an  area  of  edema 
and  redness,  usually  with  itching,  sometimes  only  an  inch  or  two 
in  diameter,  and  at  others  extending  to  the  elbow  or  even  wrist 
ivhen  injection  is  made  in  the  upper  third  of  the  arm.  Of 
the  clinical  significance  of  such  reactions  nothing  definite  can  be 
said  at  the  present  time.  They  are  usually  obtained  with  the 
food  extracts  rather  than  pollen  extracts,  and  may  occur  in  appar- 
ently normal  individuals  or  in  those  with  clinical  asthma,  urticaria 
or  angio-neurotic  edema ;  but  so  far  as  we  can  determine,  foods 
giving  such  reactions  may  be  eaten  with  impunity.  We  have 
never  yet  been  able  to  make  and  prove  a  diagnosis  on  the  basis  of 
a  delayed  reaction,  no  matter  how  severe. 

N^cgafk'c  Reactions:  At  the  site  of  the  test  there  is  no  enlarge- 
ment of  the  papule  caused  by  the  injection  oi  the  1/50-1/100  c.c. 
of  the  extract  tested.  There  is  no  hyperemia  or  other  evidence 
of  cellular  or  xascular  activity  either  immediate  or  delayed.  In 
general  such  tests  indicate  absence  of  hypersensitiveness,  at  least 
in  the  skin.  But  in  exceptional  cases  negative  reactions  occur 
when  the  clinical  history  is  absolute  and  definite.  Wq  have  seen 
a  number  of  cases  with  a  history  of  acute  and  severe  abdominal 
pain,  vomiting  and  diarrhoea,  occurring  about  twenty  minutes 
after  the  ingestion  of  clam.  It  has  occurred  not  once,  but  several 
times.  The  cutaneous  reaction  is  always  negative.  Such  cases 
can  readily  be  explained  on  the  basis  of  a  localization  of  the 
hypersensitive  area  to  the  gastric  or  upper  intestinal  tract.  We 
have  observed  this  same  localization  of  hypersensitiveness  to  the 
nasal  mucous  membrane  in  a  very  few  cases  of  vasomotor  rhinitis, 
and  not  infrequently  in  hay  fever  the  degree  of  hypersensitiveness 
is  much  greater  in  one  eye  than  in  the  other. 

Just  as  we  see  local  reactions  of  the  immediate  and  delayed 
type,  so  also  do  we  see  immediate  and  delayed  clinical  reactions. 
By  delayed  clinical  reactions  T  mean  a  reaction  occurring  twentv- 
four  hours  to  five  days  after  the  ingestion  of  a  substance.  Im- 
mediate local  reactions,  when  they  signify  anything  at  all,  indi- 
cate an  immediate  clinical  reaction,  but  delayed  local  reactions  are 
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not  indicative  of  delayed  clinical  reactions;  in  fact,  tluy  have  no 
known  significance. 

Time  has  not  |K*rniitted  nic  to  po  extensively  into  details  nor 
to  pive  statistics  on  the  relative  fre(|ueticy  of  the  exceptions  to 
the  rnle.  Suffice  it  to  say  that  the  application  of  the  test  to  the 
diaj^iosis  of  clin  cal  condition  must  l)e  made  with  the  greatest 
care,  and  we  make  it  a  rule  for  the  al)S<^lute  diagnosis  of  a  specific 
etiologic  factor  to  conform  to  the  following  conimonscnse  re- 
quirements, which  we  have  dignified  l)y  the  term  postulates: 

1.  Hy|)ersensitiveness  must  he  proven  either  hy : 

(a)  A  local  reaction  of  a  marked  type  that  can  l)e  verified  at 
will,  or  hy 

(b)  A  constitutional  reaction  that  (lu])licates  the  clinical  con- 
dition under  study  when  the  allergen  is  intrcnluced  hy  ingestion. 
inhalation,  or  hy  intradermal.  sul)Cutaneous.  or  intravenous  in- 
jection. 

2.  It  must  l>e  proven  that  the  individual  comes  in  contact  with 
the  reacting  suhstance  in  >uch  a  way  that  it  can  be  responsible  for 
the  clinical  condition. 

Dr.  fJeorge  M.  Mackenzie  read  a  j)aper  entitled  "  The  Relation 
of  Antigen  and  Antibody  to  Serum  Disease  Susceptibility  and 
Insusceptibility."  which  appeared  in  The  Jounuil  of  lixf^cr'uncntal 
Medicine,  1921,  xxxiii. 

Discussion : 

Db.  Longcope:  I  have  naturally  been  very  much  interested  in  tliis  work 
of  Dr.  MacKenzie's.  Serum  disease,  which  is  really  a  characteristic  example 
of  an  acute  infectious  disease,  offers  a  beautiful  opportunity  to  study  cer- 
tain phases  of  the  relationship  of  an  infecting  agent  to  antibody  formation 
in  a  Condition  where  the  cause  of  the  disease  is  not  a  living  agent,  but  one 
wth  physical  properties  only.  For  protein  is  not  a  living  agent.  The  ex- 
periments which  Dr.  MacKenzie  has  described  1  think  offer  very  good  evi- 
dence that  there  is  an  essential  difference  between  the  susceptible  individual 
and  the  insusceptible  individual  to  this  disease  produced  by  the  non-viable 
substance,  horse-terum — that  the  susceptible  individual  does  readily  produce 
antibodiet  and  precipitins,  whereas  the  insusceptible  individuals  are  not 
likely  to  produce  antibodies,  while  in  them  the  antigen,  the  horse-serum, 
continues  to  circulate  as  a  perfectly  innocuous  substance  for  long  periods  of 
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time.  Dr.  MacKenzie  has  discussed  the  possible  explanation  for  these  phe- 
nomena. I  do  not  think  there  is  any  evidence  to  show  that  one  explanation 
is  better  than  another,  but  any  observations  or  any  data  that  can  be  brought 
to  bear  on  the  subject  of  individual  susceptibility  to  disease  are  most 
important,  and  for  that  particular  reason  possible  analogies  are  interesting, 
though  it  may  not  be  proper  to  draw  analogies  for  acute  infectious  diseases 
from  these  experiments. 

In  regard  to  Dr.  Cooke's  interesting  observations,  I  am  sure  that  Dr. 
MacKenzie  has  noticed  that  the  intradermal  tests  were  much  more  delicate 
than  the  dermal  tests.  Walker  has  ruled  out  the  intradermal  test,  saying 
that  it  is  difficult  to  read.  I  do  not  believe  that  there  is  any  great  difficulty 
in  this  regard,  if  the  tests  can  be  done  with  materials  that  are  sufficiently 
diluted. 

Dr.  Cooke's  observations  on  the  reactions  in  the  skin  and  in  the 
mucous  membranes,  and  their  variation  in  the  same  individual  to  the  same 
substance,  are  very  interesting.  We  have  noticed  this  a  number  of  times,  and 
I  recall  one  man  in  particular  who  gave  skin  reactions  to  a  great  variety 
of  substances.  He  was  perfectly  well  when  he  was  in  the  hospital,  but  when- 
ever he  left  the  hospital  he  was  likely  in  a  short  time  to  have  such  a  violent 
attack  of  asthma  that  he  would  be  picked  up  in  the  street  and  taken  to 
the  accident  ward  of  a  hospital  as  a  medical  emergency.  Among  other 
things  he  gave  a  marked  reaction  to  rabbits'  serum,  though  he  was  perfectly 
certain  that  no  animal  ever  gave  him  attacks  of  asthma.  He  said  he  could 
pet  a  rabbit  and  do  anything  he  wanted  to  with  it  without  danger  of  asthma. 
We  took  him  into  a  room  where  a  rabbit  was.  He  touched  the  rabbit  with 
his  hand.  Almost  immediately  he  had  an  urticaria  of  the  hand,  and  for  a 
week  subsequently  he  suffered  from  a  terrific  attack  of  asthma.  Though  he 
gave  the  same  skin  reaction  to  various  other  animal  sera,  he  could  be  fed 
enormous  quantities  of  dried  serum  without  any  disturbance  whatsoever. 

Another  interesting  thing  is  the  varying  degree  of  hypersensitiveness 
which  great  groups  of  individuals  show.  I  have  no  doubt  that  if  one 
selected  a  hundred  or  a  thousand  perfectly  normal  individuals  that  a  good 
many  of  them  would  either  give  delayed  or  immediate  reactions  to  certain 
protein  substances.  I  give  reactions  to  a  certain  number,  and  I  have  never 
had  any  symptoms  from  eating  or  coming  in  contact  with  any  of  these 
materials.  There  must  be  a  variation  in  groups  of  individuals  from  those 
who  are  hypersensitive  and  who  have  symptoms  which  can  be  accounted  for 
by  this  curious  condition,  through  individuals  who  are  rarely  affected  and 
finally  to  individuals  who  are  perfectly  normal,  though  still  presenting  evi- 
dences of  hypersensitiveness  when  tested  appropriately. 

A  confusing  thing  in  interpreting  the  skin  reaction  is  the  frequency 
of  multiple  reactions.  People  who  do  have  urticaria,  asthma,  etc..  may 
react  to  a  long  series  of  substances,  and  we  have  seen  a  number  of 
individuals  who  give  extremely  marked  reactions  to  extracts  of  animal 
hairs,  and  yet  in  whom  it  is  evident  that  the  asthma  is  not  brought  on  by 
inhalation  of  dust  from  these  animals.  I  recall  one  boy  in  particular.  From 
the  strongly  positive  test  we  assumed  that  it  was  due  to  contact  with  some 
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animal,  until  we  discovered  from  his  mother  that  she  thought  eggs  had 
something  to  do  with  it.  He  gave  no  reaction  to  eggs,  hy  the  ordinary  tests, 
but  when  given  large  quantities  of  egg  intradcrmally.  he  did  give  a  fairly 
marked  reaction  to  it.  and  when  eggs  were  removed  from  his  diet,  he  re- 
covered and  has  remained  perfectly  well  for  several  years,  except  for  one 
or  two  attacks  following  the  ingestion  of  eggs.  This  is  simply  an  iihistration 
of  the  difficulty  of  analyzing  the  significance  of  skin  reactions  when  many 
positive  tests  are  ohtained. 

Dr,  IU'NToon:  I  think  from  Dr.  MacKcnzic's  paper  that  he  does  not 
make  a  distinction  in  classification  between  those  people  who  give  immediate 
react'ons.  and  who  give  typical  serum  disease  which  comes  on  five  to  twelve 
days  after  the  inject'on  of  the  serum.  1  believe  he  stated  that  the  hyper- 
sensitive cases  stood  at  one  end  of  the  line,  and  the  cases  that  give  no 
reaction  at  all  at  the  other,  and  there  are  all  gradations  in  between.  If  this 
hypothesis  is  true  that  these  two  classes  of  symptoms  belong  in  the  same 
class,  then  these  individuals  should  show  a  considerable  amount  of  precipitin 
in  their  blood  before  the  serum  is  injected,  and  in  that  event  the  cases  that 
give  extensive  immediate  reactions  with  small  amounts  of  scrum  would 
later  show  a  typical  serum  disease.  I  wish  Dr.  MacKcnzie  would  inform 
me  on  these  points. 

Dr.  F.\rk  :  I  was  going  to  ask  Dr.  MacKenzie  concerning  the  point 
brought  up  by  Dr.  Huntoon.  Dr.  Cooke's  observations  seemed  to  indicate  a 
diff^erence  in  significance  between  the  early  and  late  reactions,  while  those  of 
Dr.  MacKenzie  seemed  to  class  them  together.  His  observations  arc  of  great 
interest  and  value,  even  if  his  interpretation  of  thc'r  meaning  may  later  have 
to  be  modified.  Dr.  MacKenzie  attributes  the  serum  reaction  largely  to  the 
patient's  characteristics.  I  wonder  how  he  explains  the  d  fferences  in  the 
sera  from  diflfercnt  horses.  Most  sera  used  in  treatment  arc  mixtures  from 
different  horses.  In  order  to  estimate  the  individual  characteristics  we  used 
individual  horse  serums  and  found  the  serum  from  some  horses  gave 
very  diflFerent  reactions  from  that  from  others.  I  remember  that  No.  83 
gave  about  sixty  per  cent,  of  scarlitiniform  reactions  and  had  to  be  dis- 
carded. There  is  certainly  a  marked  diflcrcncc  in  the  sera  as  well  as  in  the 
patients.  Realizing  that  proteins  giving  the  therapeutic  effects  were  not 
necessarily  deleterious,  we  tried  to  modify  or  select  the  serum  so  as  to 
avoid  the  unnecessary  reactions  such  as  the  immediate  chill  following  an 
intravenous  injection.  We  have  met  with  some  peculiar  as  well  as  interest- 
ing results.  We  found  for  instance  that  we  had  a  slightly  turbid  anti- 
toxin globular  preparation  which  gave  chills  in  about  twenty-five  per  cent. 
of  the  cases  iiijecte<l.  We  filtered  this  .-ind  while-  in-rfcctly  clear  it  g.ive 
no  chills,  so  we  thoiitrht  that  by  chance  we  had  come  upon  the  explanation. 
The  next  slightly  turbirl  preparation  we  treated  the  same  way.  but  without 
preventing  the  chills.  What  was  more  peculiar  was  that  the  good  preparation 
was  mixed  serum  from  horses  A  and  B.  and  the  poor  preparation  was 
from  horse  B  only.  We  now  have  a  preparation  which  has  become  hazy 
and  yet  produces  no  chills,  so  that  we  see  there  is  an  unknown  factor  in 
the  scrum  as  well  as  in  the  patient,  and  that  substances  in  one  serum  may 
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inhibit  the  action  of  those  in  another.     I  behave  there  must  be  a  difference 
between  what  causes   a  delayed  and  an  immediate  reaction. 

Mrs.  Parker:  In  regard  to  Dr.  Cooke's  observation  that  he  and  Dr. 
Coca  were  not  able  to  prove  that  pollen  is  antigenic,  I  wish  to  say  that  I 
have  been  able  to  show  that  alkaline  extracts  of  ragweed  pollen  have  definite 
antigenic  properties  as  shown  by  the  Dale  method.  At  the  present  time  I 
am  sensitizing  a  series  of  guinea  pigs  in  order  to  determine  whether  they 
can  be  made  generally  anaphylactic  to  pollen.  Since  the  Dale  method  is  the 
more  delicate  test  and  since  it  proves  that  pollen  is  antigenic  I  thought  it 
worth  while  to  report  the  fact  that  I  have  obtained  positive  results  with 
this  method. 

Dr.  Berger:  Is  it  possible  by  means  of  the  skin  test  to  tell  whether  a 
patient  is  partially  or  to  a  marked  degree  desensitized  after  treatment  with 
pollen  extract  or  any  antigen?  Dr.  Schloss  reported  a  series  of  cases  last 
June  in  which  he  fed  egg-white  to  infants.  If  the  patient  developed  urticaria 
following  the  ingestion  of  egg-white  he  noticed  that  while  the  urticaria  was 
present  the  skin  test  was  negative  or  reduced.  He  reported  several  cases 
where  the  skin  reaction  was  markedly  reduced  during  an  attack  of  asthma. 
Is  the  skin  sensitive  to  bacteria?  If  the  patient  has  accompanying  his 
asthma  a  bacterial  infection  of  the  chest  would  the  skin  be  an  index  of 
sensitiveness  to  the  bacteria?  I  would  like  to  know  if  the  various  bacterial 
extracts  which  are  on  the  market  are  of  any  value.  The  difficulty  I  have 
found  with  the  intradermal  method  is  to  get  an  extract  of  horse  dander 
or  cat  hair  into  solution.  You  can  obtain  a  dehydrated  product  which  comes 
in  solid  form  and  which  has  to  be  diluted  with  sodium  hydroxide  and  subse- 
quently neutralized  with  acid.  I  wonder  whether  that  product  is  the  one  Dr. 
Cooke  used,  or  did  he  use  a  suspension  of  the  dander  in  saline  or  water. 

Dr.  Mackenzie:  In  regard  to  the  quest'on  raised  by  Dr.  Huntoon,  I 
evidently  did  not  make  myself  clear  that  at  the  time  the  serum  was  admin- 
istered to  these  patients  only  one  was  hypersensitive  to  horse  serum.  All 
the  others  were  normal  people  with  negative  skin  reactions.  Last  year 
before  this  Society  I  showed  the  curves  of  antigen  and  antibody  in  the 
circulation  for  the  individual  who  was  hypersensitive  at  the  time  serum 
was  administered.  He  showed  immediate  and  accelerated  reactions.  In 
him  the  antibody  production  was  also  earlier.  He  had  not  only  an  ac- 
celerated symptomatic  reaction,  but  an  accelerated  antibody  formation.  All 
the  other  individuals  in  this  series  were  not  hypersensitive  to  horse  serum 
at  the  time  it  was  first  administered.  The  susceptibility  refers  to  the  sus- 
ceptibility to  serum  disease. 

As  to  the  error  in  technique,  I  did  not  wish  to  take  up  much  time  in 
the  paper  to  speak  of  it.  In  one  individual  there  was  a  severe  serum 
reaction  and  a  high  titer  of  precipitin.  If  he  had  conformed  with  the  other 
members  of  the  series,  the  precipitinogen  should  have  disappeared  with  the 
rise  of  the  precipitin  to  a  high  titer,  but  it  did  not.  That  patient  was 
studied  before  we  realized  the  importance  of  testing  the  anti-horse  serum 
for  traces  of  antigen,  and  it  was  possible  that  the  patient's  serum  containing 
an  abundance  of  antibody  was  precipitating  traces  of  antigen  in  the  anti- 
horse  rabbit  serum  we  were  using. 
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As  to  tlic  differences  in  sera  wliicli  Dr.  Park  spoke  of.  I  cannot  say 
an>-thinK  w;th  accuracy  on  that,  bccau<ie  I  have  not  tabulated  the  cases  ac- 
cording to  wliat  serum  was  used  in  any  particular  individual,  but  we  have 
used  only  scrum  from  the  Rockefeller  Institute  and  from  the  Department 
of  Health.  I  am  not  sure  just  how  many  cases  in  the  series  were  treated 
with  one  or  the  other  scrum. 

Dr.  Cooke:  In  reference  to  Dr.  MacKcnzic's  paper,  I  would  like  to 
say  that  if  he  can  throw  any  light  on  the  question  of  scnun  disease  it  is 
going  to  be  a  great  help  in  the  study  of  these  delayed  clinical  reactions  we 
see  to-day. 

I  am  also  interested  to  know  from  Mrs.  Parker  that  she  has  been 
able  to  demonstrate  the  antigenic  properties  of  the  pollen  extract.  E.\peri- 
mcnts  of  Coca,  Flood  and  myself  two  years  ago  failed  to  show  any  anti- 
body formation  to  ragweed  pollen  extract  by  the  usual  pu  nca-pig  experiment. 

There  were  a  few  questions  as  regards  desensitization.  When  one 
injects  hay  fever  patients  with  pollen  extracts  there  is  a  decrease  in  the 
sensitiveness  of  the  mucous  membrane,  but  very  little  difference  in  the 
intradermal  reaction.  If  there  is  any  difference  in  the  cutaneous  reaction 
at  all  there  is  a  tendency  to  disappearance  of  the  itching  which  is  usually 
a  very  marked  manifestation  of  the  reaction. 

In  the  case  of  allergic  children  one  has  to  be  very  careful  in  making 
any  statement  that  what  is  being  done  in  the  way  of  injection  or  feeding 
has  any  effect  on  the  course  of  the  disease,  because  there  is  a  tendency 
in  all  children  to  lose,  naturally,  the  hypersensitive  reaction  to  foods  when 
this  hypersensitivencss  cxistetl  early  in  life,  for  in  such  cases  it  usually 
disappears  from  the  eighth  to  the  tenth  year,  at  which  time,  although  cutane- 
ous reactions  may  or  may  not  be  present,  the  clinical  reaction  on  the  in- 
gestion of  the  particular  food  has  entirely  disappeared.  This  is  not  due  to 
any  treatment.  It  is  not  due  to  injections  or  to  feeding,  because  most  of 
these  children  lose  their  hypersensitivencss  when  the  specific  food  has 
never  been  eaten  or  injected.     It  is  a  natural  phenomenon. 

With  regard  to  the  bacterial  proteins  and  sensitization,  it  is  very  difticult 
to  say  much.  So  far,  using  solutions  of  various  bacterial  proteins,  we 
have  never  yet  been  able  to  get  an  immediate  marked  positive  reaction  that 
looked  at  all  like  the  immediate  reactions  one  gets  with  foods  and  pollen 
extracts,  and  furthermore,  such  reactions  as  do  occur  do  not  correspond 
to  the  bacteria  t'lat  arc  isolated  from  the  bronchial  tract  or  from  the  naso- 
pharynx. The  whole  question  of  bacterial  hypersensitivencss  is  one  about 
which  we  know  very  little  at  the  present  time. 

There  was  one  other  question  about  the  preparation  of  the  extracts 
we  used.  One  must  always  bear  in  mind  that  these  reactions  of  necessity 
take  place  from  some  readily  absorbable  substance.  It  must  be  dissolved 
in  the  tears,  or  in  the  saliva,  and  be  readily  absorbable  in  order  to  get 
into  contact  with  the  cells.  This  being  so,  it  is  perfectly  evident  that  when 
one  speaks  of  getting  reactions  to  cat  hair  or  dog  hair  it  is  absolutely  a 
misconception.  What  you  do  get  reactions  to  arc  the  epithelial  cells  that  arc 
attached,  .nnd  the  hair  has  nothing  to  do  with  the  reaction  at  alt.     Sc^lutions 
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of  dander  of  animals  are  readily  obtained,  and  there  is  no  trouble  at  all  about 
dealing  with   an   insoluble  substance. 
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For  some  years  I  have  been  encountering  in  material  curetted 
from  1)one  tumors  a  structure  which  differed  markedly  from  that 
of  osteogenic  sarcoma,  was  not  identical  with  any  known  form 
of  myeloma,  and  which  had  to  l^e  designated  by  the  vague  term 
"  round  cell  sarcoma  "of  unknown  origin  and  nature.  I  had  no 
opportunity  of  following  the  course  or  learning  the  outcome  of 
these  cases,  as  most  of  them  were  treated  by  amputation  of  the 
limb. 

Recently  a  case  came  under  observation  at  the  Memorial  Hos- 
pital which  revealed  that  this  tumor  is  highly  susceptible  to 
radium,  a  fact  that  convinced  me  that  the  disease  was  entirely 
different  from  osteogenic  sarcoma,  which  resists  treatment  by  the 
physical  agents. 

The  story  of  this  case  is  briefly  as  follows : 

A  fourteen-year-old  girl  had  been  treated  bj'  an  outside  physician  in 
1918  for  nasal  discharge  and  occas'onal  bleeding.  Some  ocular  symptoms 
led  to  the  suggestion  of  congenital  lues,  and  a  Wassermann  reaction  being 
weakly  positive,  salvarsan  was  administered.  In  November,  1918,  while  pull- 
ing on  a  rope,  a  spontaneous  fracture  of  the  ulna  occurred,  followed  by 
swelling  which  gradually  subsided.  In  January,  1919,  the  swelling  recurred 
and  continued  with  pain  and  disability  until  a  well-marked  tumor  occupied 
the  upper  part  of  the  arm.  This  tumor  was  noted  to  fluctuate  in  size.  The 
veins  of  the  skin  were  dilated,  and  the  appearance  led  to  the  diagnosis  of 
osteogenic  sarcoma.  Eight  injections  of  Coley's  toxins  were  administered 
at  Mount  Sinai  Hospital,  without  notable  effect. 

On  April  twelfth  at  the  Memorial  Hospital  a  radium  pack  of  12,760  mil- 
licurie  hours  was  applied  to  the  arm,  and  followed  by  two  other  packs  at 
intervals  of  two  weeks.  The  tumor  began  to  recede  at  once  and  at  the 
end  of  five  weeks  no  external  swelling  remained. 

On  admission  the  radiograph  showed  a  peculiar  diffuse  fading  of  the 
upper  half  of  the  shaft  of  the  radius,  and  a  faint  line  from  the  old  fracture. 
The  outline  of  the  slightly  swollen  shaft  was  smooth  (Fig.  i)  ;    there  was  no 
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bone  formation,  no  point  of  perforation,  or  area  of  erosion  of  the  shaft,  all 
of  which  features  told  against  osteogenic  sarcoma.     The  prompt  recession 


Fic.  I.     Diffuse  endothchoma  of  radius.     Diffuse  absorption  of  shaft;  spon- 
taneous fracture;   invasion  of  soft  parts. 

under  radium  was  also  quite  unjikc  our  experience  with  osteogenic  sar- 
coma (Fig.  2).  With  the  recession  of  the  tumor  the  shaft  was  well  re- 
stored and  normal  function  regained.  The  patient  left  the  hospital  with 
mstructions  to  return  weekly  for  observation,  which  was  continued  for 
several  months. 


Fig.   2.      D'fTn'f    <n(!(i'Inlifim:i    <•(    rafliti<;,      AfltT    radinm    treatment. 


Tl  •  tlici)   came   under   llic   care   of   Ikt   oriKinal   pliysician    who 

noted    ;  ■•    of    the   nasal   and    ocular    symptoms,   and,    regarding   the 

tumor  <.i  tile  radius  as  luetic,  he  institutnl  vigorous  treatment  by  salvarsar.. 
The  injections,  however,  were  followed  by  severe  toxic  symptoms,  vomiting, 
bloody  urine,  collapse,  and  progressive  anemia.  Later  injections  of  caco- 
dylate  of  sodium  were  administered  for  the  anemia.  The  patient  failed 
tteadily  and  the  tumor  of  the  arm  began  to  reappear.     There  was  now  an 
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irregular    fever    up    to    103°    F.      The    urine    failed    to    show    Bence-Jones 
protein. 

In  October,  1920,  the  patient  returned  to  the  Memorial  Hospital  with 
a  definite  recurrence  of  the  tumor,  and  owing  to  the  conflict  of  opinion, 
a  portion  of  tissue  was  removed  for  diagnosis.  It  proved  to  be  a  round  cell 
growth  of  the  above-mentioned  type.  Other  tumors  had  now  appeared  plainly 
in  the  skull.  There  was  exophthalmos.  The  eye  grounds  showed  choked 
disc  and  nerve  atrophy.  The  radiograph  of  the  lungs  was  negative. 
Anemia  and  cachexia  progressed  rapidly,  and  death  occurred  on  December 
23,  1920.     The  total  duration  was  about  thirty  months. 

During  the  past  four  months  I  have  seen  six  other  cases  of 
this  disease.  They  occurred  in  subjects  from  fourteen  to  nine- 
teen years  of  age.  The  bones  affected  were  til^ia,  uhia,  ischium, 
parietal  and  scapula.  The  tumors  grew  rather  slowly,  requiring 
some  months  to  attract  attention,  but  they  were  accompanied  by 
attacks  of  pain  and  disal)ility.  One  boy  complained  only  of  inter- 
mittent attacks  of  pain  after  exercise  during  the  summer,  but  in 
November  a  smooth  swelling  appeared  over  the  upper  half  of  the 
leg.  Several  tumors  were  found  to  fluctuate  in  size,  a  symptom 
due  to  their  vascularity.     All  were  rather  painful  and  tender. 

The  radiographs  give  characteristic  features  on  which  a  diag- 
nosis may  be  based  with  considerable  certainty.  A  large  portion 
or  the  whole  of  the  shaft  is  involved,  but  the  ends  are  generally 
spared,  contrary  to  the  rule  with  osteogenic  sarcoma.  The  shaft 
is  slightly  widened,  l)ut  the  main  alteration  is  a  gradual  diffuse 
fading  of  the  bone  structure.  Bone  production  has  l^een  entirely 
al)sent.  Some  of  the  l)ones  appeared  honeycombed.  Perfora- 
tion of  the  shaft  and  sharp  limitation  of  the  process  are  wanting. 
The  central  excavation  with  widened  bony  capsule,  as  seen  in 
benign  giant  cell  tumors,  is  missing.  The  radiograph  is  there- 
fore rather  specific. 

Under  radium  treatment  the  tumor  recedes  and  the  shaft 
gradually  becomes  well  defined  with  little  deformity  and  no 
eccentric  bone  formation. 

In  seven  cases  the  tissue  was  examined  microscopically,  and 
in  all  the  structure  was  nearly  identical.  The  growth  was  com- 
posed of  broad  sheets  of  small  polyhedral  cells  with  pale  cyto- 
plasm, small  hyi)erchromatic  nuclei,  well-defined  cell  borders,  and 
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amiplete  absence  of  inlcrccllular  material.  Hydnniic  dej^enera- 
lion  often  afTects  larjje  islands  of  cells,  in  which  only  nnclei  and 
cell  Imrders  are  visible.  Xecn)sis  occnrred  after  radinni  appli- 
cations. There  is  very  little  desnioplastic  (piality.  hut  the  tumor 
cells  readily  infiltrate  muscle  and  i)ass  alonj;  the  fascia*,  lu  imuc- 
were  pulmonary  «»r  other  f»»rms  of  metastases  observed,  in  the 
case  cited  the  tumors  of  the  .skull  were  rejjarded  as  primary  and 
of  long  standing.  In  some  sections  the  cells  were  of  increased 
size,  while  in  others  they  were  smaller  and  more  compact,  and 
approached  the  mor|)holo^y  of  i)lasma  cells.  However,  nn  deli- 
nite  areas  of  plasma  cells  have  been  seen  in  any  case. 

The  probable  en(h)thelial  nature  of  tiu-  tunmr  was  suggested 
by  the  form  of  the  cells,  and  especially  by  the  appearance  in  bmad 
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sheets  of  polyhedral  cells  without  intervening  stroma  (Fig.  3). 
This  origin,  however,  did  not  seem  to  be  fully  supported  until  I 
encountered  sections  in  one  case  in  which  the  cells  were  found  to 
line  a  complex  series  of  fine  channels  inclosing  intact  blood  (Fig. 


Fig.   4.      Diffuse    endothelioma    of   bone.      Showing   blood    sinuses    lined   bj- 

tumor  cells. 

4).  Flere  the  endothelial  character  of  the  cells  was  quite  pro- 
nounced, but  they  were  much  smaller  than  those  occurring  in 
angio-endothelioma,  with  which  this  tumor  is  doubtless  closely 
related.  In  other  portions  of  the  same  growth  the  cells  appeared 
in  (lifTuse  sheets  without  cai)']lary  lumina.  as  seen  in  the  other 
tumors  of  the  series. 

The  exact  i)oint  of  origin  of  the  growth  is  not  clear.  Init  the 
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early  rarefaction  of  the  Inmc  indicates  that  ilu-  disease  l)ejjins  in 
the  hltxxl  vessels  of  the  Nnie  tissue.  Vet  an  involvement,  sinuil- 
tanetnis  or  early,  of  the  vessels  of  the  hone  marrow  can  not  Ix! 
excludeil.  In  the  discussions  of  multiple  endothelioma  in  the 
literature  some  authors  thoui^ht  they  could  trace  the  orij^in  to  the 
vessels.  hUKxl  or  lymph,  of  the  periosteum.  Many  multiple 
endotheliomas,  as  in  Marckwald's  case,  have  appeared  well  within 
the  lK>ne  mam)w. 

The  desij^iation  of  the  tnmt>r  as  endothelioma  ratlur  than  as 
myeloma  seems  advisable,  since  myeloma  is  properly  reserved 
for  tumt)rs  derived  from  the  sj)eciric  cells  of  Ihmk*  marrow. 

The  i)ossil)le  relation  of  the  endothelial  tumor  to  plasma  cell 
or  other  foniis  of  multiple  myeloma  deserves  consideration,  hut 
the  evidence  at  present  available  indicates  that  the  two  processes 
are  distinct.  I  have  found  no  tlefniite  plasma  cells  in  any  of  the 
si>ecimens.  Plasma-cell  myeloma  is  nearly  always  multiple  and 
often  very*  widespread.  I'ence-Jones  protein  has  not  ai)pearc(l 
in  any  of  the  cases  of  endothelioma,  but  is  often  absent  in  mye- 
loma. Multi|)le  myeloma  also  per f orates  the  bone  rapidly  and 
destroys  it  completely,  while  these  tumors  cause  slow,  rather  dif- 
fuse rarefaction. 

A  relation  to  the  an^icj-endothelionias  and  other  forms  of 
endothelioma,  solitary  and  multi|)le.  described  in  the  literature. 
must  \)€  assumed  to  e.xist.  Most  of  these  tumors  accessible  in 
the  literature  have  occurred  in  adults  and  were  clearly  recognized 
as  endothelioiua.  .Ml  the  tumors  of  the  present  series  have  oc- 
curred in  children,  and  with  one  exce|)tiim  they  have  been  solitary. 

The  main  point  of  the  present  communication  lies  in  the  dem- 
onstration that  there  is  a  rather  conunon  tumor  occurring;  in 
young  subjects,  commonly  identified  with  osteogenic  .sarcoma. 
and  usually  called  round  cell  sarcoma,  which  is  really  of  endo- 
thelial origin,  an<l  which  is  marked  by  such  j)eculiar  gross  ana- 
tfjniical.  clincal.  and  therapeutic  features  as  to  constitute  a  specific 
neoplastic  disease  of  Nine. 
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Discussion : 

Dr.  Larkix  :  Dr.  Ewing's  contribution  was  such  an  illuminating  one 
that  I  think  a  discussion  of  the  study  he  has  made  of  bone  tumors  for 
many  years  would  be  hardly  possible  in  a  short  time.  The  idea  which  he 
has  tried  to  give  us  of  the  endothelial  origin  of  this  class  of  tumors  which 
we  have  been  wont  to  regard  as  sarcomas  for  many  years  seems  to  be 
most  convincing.  If  you  look  back  at  some  of  the  cases  which  have  been 
reported  by  a  number  of  observers,  I  think  that  Dr.  Ewing's  ideas  meet  with 
the  more  radical  views  which  we  have  of  the  conception  of  tumors.  I 
believe  that  when  you  commence  to  look  over  a  great  many  of  your  tumors 
which  for  many  years  have  been  classed  as  sarcomas  that  the  more  recent 
view  of  classifying  them  according  to  the  genesis  of  the  type  of  cells  from 
which  they  spring  will  force  us  to  accept  Dr.  Ewing's  idea  of  the  origin 
of  this  particular  class  of  tumors.  Not  long  ago  Dr.  Ewing  reported  a 
number  of  tumors  in  lymph  nodes  of  endothelial  origin.  It  was  a  notable 
contribution  to  pathological  science,  and  I  think  that  his  views  as  expressed 
to-night  represent  the  more  modern  view,  so  that  we  will  have  to  look  over 
and  classify  a  good  many  of  our  bone  tumors  belonging  in  the  class  of 
angioendothelioma. 

Dr.  Moschcowitz  :  I  would  like  to  ask  whether  any  oxidase  stains 
were  made  on  the  sections,  and  I  would  like  to  know  whether  any  meta- 
plastic bone  formation  was  noticed.  It  seemed  to  me  in  one  of  the 
lantern  slides  there  were  distinct  shadows  of  new  bone  formation.  This 
would  perhaps  make  us  skeptical  in  regard  to  accepting  the  endothelial 
interpretation. 

Dr.  Svmmf.rs:  I  should  like  to  ask  if  there  was  any  possibilitv  of 
these  individuals  suffering  from  primary  tumors  of  the  kidney,  notabh*  the 
so-called  hypernephromas,  which  often  metastasize  to  bone,  and  the  histologv- 
of  which  is  not  unlike  that  of  the  preparation  thrown  on  the  screen. 

Dr.  Ewing:  I  do  not  believe  that  any  of  the  modern  methods  of  de- 
termining biological  differences  of  tumor  cells  were  used.  I  do  not  consider 
them  reliable  differential  signs  and  there  are  contributions  in  the  recent 
literature  which  point  out  the  uncertainty  of  these  reactions  in  myeloma.  Per- 
haps Dr.  Martland  will  come  to  my  help  and  tell  you  about  his  work  on  one 
of  the  cases. 

In  regard  to  metaplastic  bone  formation,  if  there  were  such  meta- 
plastic bone  formation  I  think  we  should  have  to  abandon  our  idea  of  an 
endothelial  origin.  That  is  one  of  the  things  the  tumor  does  not  show,  and 
while  this  might  be  indicated  as  a  possibility  it  certainly  cannot  be  proven 
by  X-ray  plates,  but  only  by  microscopical  study,  and  that  study  indicates 
the  absence  of  such  bone  formation.  In  the  gross  specimen  exhibited  there 
are  trabecule  of  bone  at  some  distance  from  their  original  position  which 
T  think  can  be  explained  as  mechanical  displacements  resulting  from  the 
growth  of  the  tumor.  The  microscope  shows  that  these  trabecuire  are  dis- 
solving bone  and  not  forming  bone.  The  point  which  our  President  raises 
in  regard  to  a  primary  tumor  elsewhere  has  been  the  main  question  in  the 
minds   of   those   who   are   inclined   to   recognize   endotheliomas   in   bone.     I 
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ihink  in  the  angio-cndothcliomas  which  arc  very  destructive  and  wh  ch 
contain  large  blood  vessels  filled  with  l)l<iod.  the  cells  do  look  like  the  large 
clear  cells  of  the  papillary  carcinoma  of  the  kidney,  but  in  this  tumor  we 
have  an  entirely  different  type  of  cell,  which  I  think  Dr.  Symmers  would  rec- 
ognize as  djflFerent  from  those  of  any  tumor  of  the  adrenal  or  kidney. 

Another  point  is  that  these  tumors  occurred  in  young  subjects,  and  there 
were  no  signs  of  malignant  tumors  elsewhere.  One  of  the  patients  lived 
far  two  years.  Ren.iJ  tumors  do  not  occur  in  young  subjects  of  this  type. 
I  won't  say  they  never  occur,  but  that  is  not  the  age  incidence  of  meta- 
stasizing clear-cell  carcinoma  of  the  kidney.  It  occurs  in  adults  or  older 
people.  The  age  incidence  is  not  so  much  against  the  origin  of  the  angio- 
endothcliomas  from  renal  tumors;  angio-cndotheliomas  occur  in  adults.  I 
would  not  offer  a  diagnosis  of  angio-cndotlielioma  of  bone  in  an  adult  with- 
out great  care.  Diffuse  endotheliomas  of  children  arc  different.  I  do  not 
think  the  same  suspicions  surround  them  of  possible  metastatic  origir* 
that  exist   with   the  others. 

Dr.  Marti^mi:  Dr.  Ewing's  last  case  was  a  b<»y  about  seventeen  years 
of  age  with  a  tumor  on  the  parietal  bone  of  two  months'  duration.  W'c 
thought  he  might  have  multiple  myeloma  ( Kahler's  disease).  Sections  were 
stancd  for  oxidase  granules  and  were  negative.  He  was  examined  very 
carefully  for  evidence  of  a  primary  growth  elsewhere,  especially  to  rule  out 
hypernephroma  or  kidney  tumor,  and  his  skeleton  was  X-rayed  for  other 
growths   with   negative   results. 

I  think  Dr.  Ewing  has  offered  a  distinct  contribution  to  the  pathoIog>', 
diagnos's  and  treatment  of  malignant  primary  disease  of  bone,  in  calling 
attention  to  this  type  of  lesion.  I>ccausc  it  has  undoubtedly  been  diagnosed 
by  most  pathologists  as  osteogenic  sarcoma. 

Dr.  Ewing  states  that  these  tumors  arc  possibly  amenable  to  radium 
treatment.  In  osteogenic  sarcoma,  e«ipccially  the  periosteal  variety,  amputa- 
tion ard  resection  have  offered  little  hope  (  Hlootlgood's  serier  snowing  less 
than  4  per  cent,  of  cures). 

The  treatment  of  mal  gnant  bone  tumors  is  therefore  so  hopeless  that 
it  seems  to  me  before  any  mutilating  amputation  or  resection  is  performed 
an  absolutely  accurate  diagnosis  should  be  made.  Such  a  diagnosis  can  in 
many  instances  be  made  from  the  X-ray  in  conjunction  with  the  situation. 
age  of  patient,  etc.  But  most  cases,  I  believe,  will  require  an  exploratory 
operation  to  obtain  an  accurate  diagnosis.  The  exploratory  operation  must 
be  done  under  proper  technique  to  prevent  spreading  of  tumor,  especially 
myxom.itons  tis'>tie  ( raiiteri/ation  with  c.irboljc  or  actual  cautery).  If  all 
means  fail  to  make  a  diagnosis  of  malignancy,  the  tumor  should  be  treated 
as  a  benign  one. 
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VICTOR  C.    MYERS,   PH.D. 

(From  the  Laboratory  of  Pathological  Chemistry,  Nezv  York  Post-Graduatc 
Medical   School   and   Hospital) 

As  is  well  known,  the  blood  acts  as  the  common  carrier  of 
food  products  to  the  tissues,  and  of  waste  products  to  the  organs 
of  excretion,  and  further  aids  in  maintaining  the  neutrality  of 
the  body  tissues  and  the  normal  osmotic  relations.  Oxygen,  for 
example,  is  carried  from  the  lungs  to  the  tissues  by  the  blood, 
while  carbon  dioxide  is  returned  to  the  lungs  for  excretion  by 
the  same  medium.  Likewise  the  food  nitrogen  in  the  form  of 
amino  acids  is  transported  by  the  blood  to  the  various  tissues, 
while  the  nitrogenous  waste  products,  such  as  urea,  uric  acid  and 
creatinine,  are  carried  to  the  kidneys  for  excretion.  The  kidneys 
normally  eliminate  the  end  products  of  nitrogenous  metabolism 
Cjuickly  and  cjuite  completely,  so  that  in  health  they  are  never 
present  in  the  blood  in  high  concentration,  but  with  impairment 
in  renal  function  these  substances  may  accumulate. 

Normally  the  neutrality  of  the  blood  is  maintained  in  consid- 
erable part  by  the  blood  bicartonate.  In  acidosis,  whether  it  be 
caused  by  the  formation  of  /S-hydroxybutyric  acid  as  in  diabetes 
or  the  non-elimination  of  acid  phosphate  as  in  nephritis,  these 
acid  substances  combine  with  the  bicarbonate,  robbing  the  body 
of  its  alkali  reserve,  and  thus  lowering  the  CO^  combining  power 
of  the  blood. 

The  maintenance  of  the  normal  osmotic  relations  of  the  blood 
would  appear  to  depend  in  large  ]x\rt  upon  the  blood  chlorides. 
In  the  so-called  parenchymatous  nephritis  the  al)ility  to  excrete 
the  chlorides  is  impaired.  To  preserve  the  normal  osmotic  rela- 
tions of  the  body  fluids  water  is  retained  and  edema  results. 

L^sually  the  sugar  of  the  blood  is  maintained  at  the  very  con- 
stant le\"el  of  about  o.  i  per  cent..  ])resumably  through  the  glyco- 
genic function  of  the  li\er,  but  in  conditions  of  defective  glycogen 
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Storage,  with  or  without  ilcicctivc  {glucose  oxidation,  we  have  an 
increase  in  the  hlotnl  sngar.  W'lien  this  exceeds  the  threshoUl 
level  of  alxjut  0.15  to  0.18  i)er  cent.,  tlie  protective  mechanism  of 
the  kidney  allows  the  excess  of  sujjar  In  escape  into  the  nrine. 
In  so-called  retial  diabetes,  however,  this  threshold  is  lowered, 
while  in  advanced  dial>etes.  with  renal  comi)lications,  it  is  fre- 
quently raised.  Nephritis  is  cpiite  generally  accompanied  by  a 
mild  hyi)erKlycemia. 

I'rom  the  forejjoinj;;  it  is  apparent  that  kidney  disease  may 
result  in  a  chanjje  in  the  blood  content  of  such  constituents  as 
uric  acid,  urea,  creatinine,  CO2,  chlorides  and  supar.  in  addition 
to  many  others.  It  should  be  borne  in  mind  that  the  clinical 
symptoms  of  nephritis  are  the  result  of  the  patholoj:^ical  condition 
of  the  kidneys  only  indirectly,  but  rather  the  result  of  the  accumu- 
lation of  various  products  in  the  blocwl  and  tissues  due  to  deficient 
kidney  function. 

How  may  bl(KMl  analyses  be  used  practically  as  an  aid  in  the 
diajjnosis.  projj^nosis  and  treatment  of  renal  disease?  I  he  func- 
tion of  the  kidneys  is  to  eliminate  nitrogenous  and  other  waste 
j)roducts  from  the  l)ody;  consequently,  a  diagnosis  ba.sed  on  the 
impairment  in  kidney  function  is  especially  useful,  since  it  points 
the  way  to  an  intelligent  treatment.  The  routine  urine  tests  of 
specific  gravity,  protein,  casts  and  bloiKl  cells  are  of  considerable 
value  in  indicating  the  presence  dt  ab.sencc  of  renal  disease,  but 
they  furnish  little  information  regarding  renal  function.  It  is 
for  this  reason  that  the  blood  tests  are  particularly  useful,  since 
they  enable  us  to  gauge  the  .severity  of  the  condition  and  formu- 
late an  opinion  regarding  the  probable  outcome,  b'or  example,  a 
case  may  show  a  moderate  amount  of  protein  in  the  urine  with  a 
jK'rfectly  nomial  blood  urea,  and  thus  have  a  favorable  prognosis, 
while  amuher  case  may  give  a  trace  or  even  a  negative  test  for 
protein,  but  have  a  high  blood  creatinine,  indicating  that  a  fatal 
outcome  is  a  matter  of  only  a  few  weeks  or  months.  In  the 
treatment  of  nephritis  it  will  be  conceded,  I  think,  that  dietary 
restriction  in  nitrogen  or  chlorides  can  be  made  intelligently  only 
when  a  knowledge  of  the  degree  of  impairment  in  the  function  of 
eliminating  the  nitr«>gen  or  chlorides  is  at  hand. 
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There  would  appear  to  be  little  doubt  that  cases  of  incipient 
nephritis  are  accompanied  by  an  appreciable  rise  in  the  blood 
uric  acid,  although  a  rise  in  the  blood  urea  can  probably  be  taken 
as  a  safer  sign  of  impaired  kidney  function.  It  is  certainly  true 
that  the  urea  nitrogen  falls  within  very  narrow  limits  for  per- 
fectly normal  individuals.  As  soon  as  one  passes  to  hospital 
patients,  however,  figures  above  15  mg.  of  urea  nitrogen  are 
found.  Figures  over  20  on  the  usual  restricted  diet  of  the  hos- 
pital would  suggest  impaired  kidney  function.  Creatinine  ap- 
pears to  be  more  readily  eliminated  than  either  uric  acid  or  urea, 
and  it  is  not,  as  a  rule,  until  the  blood  urea  has  doubled,  or  more 
than  doubled  the  normal,  that  there  is  a  very  appreciable  increase 
in  this  purely  endogenous  waste  product  derived  apparently  from 
muscle  metabolism.  The  normal  for  the  creatinine  of  the  blood 
is  approximately  i  to  2  mg.  per  100  c.c.  and  figures  over  3.5  mg 
can  be  viewed  with  grave  concern,  while  over  5  mg.  are  almost 
invariably  indications  of  an  early  fatal  termination.  The  only 
possible  exceptions  are  cases  where  the  retention  is  due  to  some 
acute  renal  condition,  such  as  acute  nephritis  and  mild  bichloride 
poisoning. 

Normally  the  CO2  combining  power  of  the  blood  plasma  of 
the  adult  amounts  to  55  to  y=,  c.c.  per  100.  In  moderate  acidosis 
figures  between  30  and  40  are  observed,  while  in  severe  acidosis 
the  figures  are  below  30.  All  advanced  cases  of  chronic  nephritis 
suffer  from  acidosis,  and  in  some  cases  this  is  apparently  the 
cause  of  death.  It  may  also  be  noted  that  cases  of  acute  nephritis 
occasionally  show  marked  acidosis. 

In  parenchymatous  nephritis,  if  we  may  be  allowed  to  use 
this  term,  the  findings  are  quite  different.  Here  the  nitrogen 
retention  is  comparatively  small,  although  the  examination  of  the 
blood  generally  discloses  a  retention  of  chlorides.  The  figures 
for  urea  nitrogen  seldom  exceed  30  mg.,  except  in  the  terminal 
stages  of  the  disease,  and  generally  fall  between  this  figure  and 
15.  The  figures  for  chlorides,  expressed  as  sodium  chloride,  fre- 
quently exceed  0.6  per  cent,  for  whole  blood  and  0.7  per  cent, 
for  plasma. 
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It  is  of  interest  to  in)tc  that  many  advanced  cases  of  malig- 
nancy, possibly  as  a  result  of  the  toxemia,  give  the  chemical  hlood 
picture  of  nKKlerately  severe  nephritis:  also  that  many  cases  of 
pneunuMiia  show  definite  evidence  of  nitrojjen  retentiiMi ;  while  in 
the  tenninal  stajjes  of  the  disease  a  severe  acidosis  (|uiie  jjenerally 
develops.  ai)|)arently  as  an  indirect  resnlt  t>\  the  marked  arterial 
oxyjjen  unsaturation  of  the  1)1o(m1. 

Relatively  high  figures  for  the  nitrt»};eiunis  waste  j)r(»ducts  arc 
fre(|uently  noted  in  intestinal  obstruction  and  lead  poisoning, 
while  a  slight  retention  is  often  observed  in  gastric  and  duodenal 
ulcer.  iH)ssil)ly  for  the  same  reason  that  retention  is  found  in  in- 
testinal obstruction.  The  motlerate  nitrogen  retention  sometimes 
encountered  in  syphilis  and  certain  cardiac  conditions  is  appar- 
ently due  to  renal  complications. 

Since  the  blood  findings  in  eclampsia  are  to  be  considered  by 
Dr.  Killian  in  the  next  paper,  they  will  not  be  discussed  here. 

Kidney  disorders,  according  to  ordinary  clinical  groupings, 
give  the  following  chemical  blocxl  pictures : 

1.  Incipient  nephritis:  Slight  nitrogen  retention  (high  uric 
acid,  slightly  elevated  urea  ). 

2.  Adz'anccd  chronic  nephritis:  Marked  nitrogen  retention 
(including  high  creatinine),  with  or  without  severe  acidosis. 

3.  Acute  nephritis:  ( <;  i  Mild. — moderate  nitrogen  retention: 
ib)  severe. — m<iilir;if  cor  marked  nitroirm  rrtrntiiMi.  with  or  with- 
out acidosis. 

4.  Parenchymatous  nephritis:  Slight  or  only  moderate  nitro- 
gen retention,  generally  definite  salt  retentinn.  rKTcasionally 
marked  hypercholesterolemia. 

Although  a  diagnosis  can  best  l)e  made  in  connecti«)n  with  the 
full  clinical  history  of  the  ca.se.  the  findings  of  groui)s  2  and  4  are 
so  typical  as  to  allow  in  most  instances  of  a  diagnosis  on  the 
Ijasis  of  the  blood  analysis  alone.  The  terms  emi)loyed  al)ove 
have  l>een  used  solely  with  the  idea  of  giving  the  different  groups 
a  simple  name  and  without  any  anatomical  significance. 

A  few  illustrative  cases  which  fall  into  the  above  groups  are 
tabulated  liehiw : 
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Group 

Uric 
Acid 

Urea 
N 

Creatinine 

CO2               Chlorides 
Combining               as 
Power                 NaCI 

Mg.  to  100  CO.  of  Blood 

CO.  to  100         Per  Cent. 

I 

2 

2 

3 

3 

3 

4 

4 

9-5 

7-7 

II. 2 

9-5 

2.Z 

4-5 

25 

200 

147 
50 
93 
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28 
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26 
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2 

5 
3 
I 

5 

7 
7 
5 
9 
5 
9 
I 

12" 

40                      0.50 

50            1 

54            1 

22 

56                       0.70 

Increased 

Normal  figures  for  the  uric  acid  of  the  blood  may  be  given  as  2  to  3 
mg.  per  ico  c.c,  urea  N  12  to  15  mg.,  creatinine  i  to  2  mg.,  CO^  combining 
power  55  to  75  c.c.  per  100  of  plasma,  and  chloride  of  whole  blood  0.45  to 
0.50  per  cent. 


SIGNIFICANT  CHEMICAL  CHANGES  IN  THE  BLOOD 
IN  THE  TOXEMIAS  OF  PREGNANCY 


JOHN    A.    KILLIAN,    PH.D. 


(From   the  Laboratory  of  Pathological  Chemistry,  Xca'  York  Post  Graduate 

Medical  School  and  Hospital,  and  the  Dtpartmcnt  of  Chemistry, 

Fordham    i'nii'crsity,   X.    Y.) 

The  first  step  in  the  study  of  the  chemical  changes  involved 
in  the  toxemias  of  pregnancy  was  to  determine  whether  in  fairly 
comprehensi\e  analyses  of  the  blood  a  large  group  of  representa- 
ti\'e  toxic  pregnant  cases  manifest  any  characteristic  variations 
when  compared  with  normal  pregnant  cases.  The  results  ol)- 
tained  in  this  first  step  of  the  investigation  are  presented  below, 
and,  we  believe,  they  admit  of  the  deduction  of  definite  con- 
clusions. 

At  the  outset  it  was  evident  that  the  toxic  cases  might  be  con- 
veniently divided  into  three  distinct  groups: 

I.  Nephritic  t(\\emias — including  a  group  of  cases  that  in  their 
]>re\i<)iis  histories  gave  exidence  of  a  preexisting  nephritis 
which  was  not  consc(|uent  to  the  pregnancy.  l)ut  rather  was 
aggravated  l)y  it. 
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2.  Ilc|)atic  toxcni'as  <»r  true  eclampsias — coniprisinj:^  cases  that 

gave  no  evidence  of  preexisting  iinpaimieni  ol'  renal  fuiic- 
li<Mi.  Hy  the  clinical  symptoms  alone  these  cases  can  he 
readily  difTerentiatcd  from  tliose  of  the  former  gronp. 

3.  Mixed  t<»xemias — the  cases  within  this  jjronp  present  evidence 

of  a  mild  impairment  of  renal  fnnction  which,  however, 
resulted  from  the  hepatic  toxemias.  The  clinical  findings 
alone  arc  not  sutVicient  !<•  ililTerentiate  this  j^roup  from 
group  2. 

Four  cases,  carefully  selected  as  normal  prej,Miancies.  showed 
low  normal  or  slightly  decreased  figures  for  nonprotein  nitn)gen, 
with  pro]x)rtionately  decreased  urea  nitrogen.  The  urea  nitrogen 
fonned  from  45  to  50  per  cent,  of  the  nonprotein  nitrogen.  I'ric 
acid,  creatinine,  chlorides  and  .'^ugar  proved  to  he  normal.  Imt 
the  carlxMi  dioxide  combining  j)ower  was  slightly  lowered.  Xo 
hyi)ertension  was  observed.  The  urine,  on  the  other  hand,  from 
time  to  time  contained  traces  of  pn)tein. 

Four  patients,  all  nudtii)ar.e.  suffering  from  nephritic  tox- 
emias, were  studied.  ( )f  the.se  cases  three  showed  inii>aired  nitro- 
gen excretion,  whereas  the  fourth  was  a  case  of  i)arenchymatous 
nephritis,  with  chloride  retention.  In  the  first  three  cases  the 
nonprotein  nitrogen  was  increased  from  45  to  ic/)  mg.,  the  urea 
nitrogen  in  a  similar  manner  was  elevated  from  j8  to  JJ  mg., 
forming  from  62  to  67  per  cent,  of  the  nonprotein  nitrogen.  The 
uric  acid  figures  ranged  from  4.8  to  8.1  mg.,  hut  the  creatinine 
was  only  slightly  increased.  The  fourth  case  showed  no  evidence 
of  nitrogen  retention,  hut  the  chloride  concentration  was  consid- 
erably increased  (0.52  per  cent.)  and  was  found  to  be  associated 
with  a  markcci  edema.  The  decrease  in  the  carbon  dioxide  com- 
bining jKJwer  was  not  greater  than  in  the  normal  cases.  Large 
amounts  of  protein  and  occasionally  casts  were  found  in  the 
urine.  I'urthcr.  these  cases  were  characterized  by  .1  jironounced 
hyjK*rtension.  and  albinninuric  retinitis  with  marked  disturbance 
of  visual  acuity.  I"ollowing  the  removal  of  the  f<etus  from  the; 
uterus,  there  was  at  most  only  a  slight  general  improvement,  w  ith 
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practically  no  return  to  normal  in  the  chemical  composition  of 
the  blood. 

Twelve  cases  of  hepatic  toxemias  or  true  eclampsias  came 
under  our  observation,  including  two  cases  of  pernicious  vomit- 
ing and  two  cases  of  post-partum  eclampsia.  All  of  these  cases 
were  primipar?e  save  three,  but  the  previous  pregnancies  of  these 
three  had  also  been  toxic.  In  all  instances  a  rise  in  the  non- 
protein nitrogen  ( 34  to  56  mg. )  was  found ;  the  urea  nitrogen,  on 
the  contrary,  was  definitely  decreased,  constituting  from  15  to  34 
per  cent,  of  the  nonprotein  nitrogen.  The  increase  in  the  uric 
acid  (3.5  to  ii.o  mg.)  was  very  striking.  The  greatest  dispro- 
portion of  urea  nitrogen  to  the  nonprotein  nitrogen,  the  highest 
uric  acid  figures  and  the  largest  output  of  protein  in  the  urine 
were  found  in  the  most  toxic  cases.  This  observed  increase  in 
uric  acid,  we  believe,  may  he  attrilmted  to  a  renal  irritation  re- 
sulting from  the  toxemia,  producing  a  slight  impairment  of  kid- 
ney function. 

No  disturbance  of  the  creatinine  concentration  of  the  blood 
was  noted,  but  in  the  majority  of  cases  there  was  a  mild  hyper- 
glycemia and  a  pronounced  decrease  in  the  carbon  dioxide  com- 
bining power  of  the  blood.  In  fact,  two  cases  died  of  post- 
operative acidosis.  A  normal  chloride  concentration  of  the  blood 
was  found  to  be  the  rule,  except  in  a  few  cases  where  high  chlo- 
ride figures  were  encountered  in  edematous  patients.  The  pro- 
tein excretion  varied  from  a  trace  to  a  large  amount.  Although 
all  cases  had  increased  blcxDd  pressures,  this  elevation  was  not  as 
pronounced  as  in  the  nephritic  toxemias.  Furthermore,  unlike 
the  nephritic  toxemias,  the  cases  in  this  gr(^up  manifested  a 
prompt  improvement  as  judged  by  the  chemical  composition  of 
the  blood  and  as  well  by  the  clinical  signs,  following  the  removal 
of  the  f(jetus  from  the  uterus.  Finally,  no  ])athological  changes 
were  noted  in  the  examination  of  the  eye-grounds. 

The  mixed  toxemias,  apparently,  represent  a  more  severe  de- 
gree of  toxicity  than  the  hepatic  toxemias.  The  toxic  factors  in 
both  groups  of  cases,  no  doubt,  are  identical,  but  in  the  latter  it 
has  produced  a  more  severe  im])airment  of  renal  function,  result- 


;JJ  JOHN    A.    KILLIAN 

ing  not  only  in  the  retention  of  uric  acid.  Imt  likewise  in  a  mod- 
erate accunnilation  of  urea  nitrogen.  I'he  ntmprotein  nilro^cn 
was  found  to  \k  from  56  to  ()4  nijj.,  and  although  the  urea  nitro- 
jjen  was  considerahly  increase*!,  nevertheless  il  formed  Imt  a  small 
|M)rtion  of  the  nonprotein  nitrogen  (32  to  38  per  cent.).  In  this 
particular  these  cases  differ  from  l»oth  the  nephritic  and  hepatic 
t»».\emias:  in  other  respects,  however,  they  j^ave  lindinj^s  similar 
to  the  hepatic  toxemias. 

Dr.  I.  J.  Levy  read  a  papir  «>ii  "  riie  Relation  (►f  the  His- 
loj)athology  of  the  Kidney  li>  I'.lnod  .Nitrogen.  "  which  will  appear 

in  full  elsewhere. 

Discussion  : 

IIr.  M»)schco\vit7.  :  Dr.  Levy's  presentation  interested  me  cndrnuuisly.  I 
wish  I  possessed  Dr.  Levy's  confidence  in  trying  to  partition  oiit  tlic  various 
types  of  nephritis  as  he  has  done.  For  years  I  have  hccn  attempting  to  cor- 
relate function  and  anatomy  in  disease  of  the  kidney  and  have  hecn  unable 
to  predict  the  "type"  of  nephritis  that  will  be  found  at  autopsy  from  func- 
tional tests  alone.  It  seems  to  me  that  such  a  prediction  will  resolve  itself 
largely  into  a  matter  of  guesswork.  There  are  various  reasons  for  this. 
The  most  important  is  the  fact  that  in  the  past  we  have  been  regarding  the 
"type"  of  nephritis  as  an  end  product.  It  seems  to  mc  rather  that  these 
"  types "  are  not  pure  in  the  biological  sense,  but  run  into  each  other,  and 
thay  they  represent  stages  in  a  fairly  well-defined  pathogenesis  beginning  in 
an  early  glomerulo-nephritis  and  ending  in  the  familiar  contracted  kidney. 
I  refer  now,  of  course,  only  to  those  kidneys  that  may  be  comprised  under 
the  term  arterio-capillary  fibrosis.  The  parenchymatous,  the  kidneys  of  sub- 
acute bacterial  endocarditis,  and  the  amyloid  do  not  enter  into  this  discus- 
sion. I  propose  to  report  shortly  upon  six  autopsies  in  which  marked  evi- 
dences of  nephritis  were  present  diiring  life,  altlmugh  at  post-mortem  the 
kidneys  showed  barely  perceptible  damage.  On  the  other  hand,  all  pathol- 
ogists are  familiar  with  the  phenomenon  of  finding  profoundly  contracted 
kidneys  at  post-mortem  although  during  life  there  were  no  evidences  of 
nephritis.  These  patients  died  of  something  else.  The  point  I  wish  to 
make  clear  is  that  clinical  and  anatomical  nephritis  are  two  entirely  differ- 
ent things  and  can  only  be  correlated  in  a  very  broad  sense. 

I  have  submitted  in  a  number  of  papers  the  tiicsis  that  arterio-capillary 
fibroMs  is  a  primary  vascular  disease.  Whether  the  initial  change  is  in  the 
glomeruli  or  the  terminal  arterioles  is  not  a  matter  of  great  consequence, 
although  I  believe  it  is  in  the  former.  All  the  changes  that  occur  in  such  a 
kidrey  can  be  explained  genetically  from  the  progression  of  such  early 
lesions.  ,\§  Dr.  Levy  pointed  out,  the  vast  majority  of  patients  with  "ne- 
phritis" de  a  cardiac  and  not  a  renal  death.  They  die  of  decompensation 
of  the  cardio-vascular  apparatus  just  as  patients  d'l  who  have  frank  valvular 
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disease.  This  is  one  of  the  reasons  why  it  is  so  hard  to  interpret  blood 
figures,  such  as  Dr.  Levy  and  Dr.  Myers  have  presented,  in  terms  of  anat- 
omy. Their  greatest  value,  as  Dr.  Myers  pointed  out,  is  in  estimating 
prognosis.  The  trouble  with  these  figures  in  attempting  an  estimate  of 
renal  function  is  that  they  are  dependent  on  too  many  extra-renal  factors 
of  which  the  most  important  are  diet,  water  intake,  the  function  of  other 
viscera,  the  liver  for  instance,  and  myocardial  insufficiency.  The  latter, 
in  my  opinion,  is  the  most  important  factor.  Non-nitrogenous  retention 
seems  to  be  proportional  more  directly  to  myocardiac  insufficiency  than  to 
any  other  factor.  I  can  confirm  the  findings  of  Rowntree  and  Geraghty,  who 
showed  both  clinically  and  experimentally  that  tests  for  renal  function 
depended  largely  upon  the  amount  of  chronic  congestion  of  the  viscera,  a 
condition  practically  always  present  clinically  and  anatomically  in  nephritis. 
It  is  for  this  reason  that  a  method  of  determining  the  volume  output  of 
the  heart  would  be  most  desirable ;  unfortunately  our  instruments  of  pre- 
cision afiford  no  guide  for  the  determination  of  this  highly  important 
function. 

Dr.  Schwarz  :  I  should  like  to  say  a  few  words  from  the  cliniv.al 
standpoint,  that  we  endeavor  to  get  some  of  the  types  straight  in  our  minds. 
I  do  not  think  we  should  look  at  this  quite  as  darkly  as  Dr.  Moschcowitz 
does,  for  observing  these  cases  at  the  bedside  there  are  certain  distinct  groups 
which  are  diagnosticated  by  the  chemical  examination  of  the  blood.  In 
the  first  group  we  find  blood  in  the  urine  without  an  increased  blood  pres- 
sure, some  reduction  in  the  amount  of  urine  excreted  and  some  retention  of 
the  nitrogenous  substances  in  the  blood.  These  cases  have  an  etiological 
factor — either  scarlet  fever  or  na.«o-pharyngeal  conditions.  These  may  ot 
may  not  clear  up  and  become  chronic.  The  second  group  without  any 
etiological  factor  but  sometimes,  how-ever,  due  to  diphtheria,  has  edema 
which  is  more  or  less  persistent,  no  increased  blood  pressure,  no  retention 
of  nitrogenous  substances  in  the  blood  but  a  marked  increased  cholesterol 
in  the  blood.  The  third  type  not  seen  so  frequently  in  children,  but  more 
often  in  adults,  is  always  associated  with  hypertension  and  changes  in  the 
eyeground  indicative  of  albuminuria  retinitis,  marked  polyuria,  polydypsia 
and  low  specific  gravity,  and  is  associated  with  scerotic  changes  in  the  kidney 
and  no  change  in  the  Ijlood  chemistry. 

LIPOMA  OF  THE  UTERUS 

ROBERT   C.    SCIILEUSSXER,    M.D. 

{Frovi  the  Pathological  Laboratory  of  the  Lenox  Hill  Hospital,  Nezv  York 

City) 

In  view  of  the  infreciueiU  oeeiirreiice  of  liponiata  of  the 
uterus,  it  was  thought  on  encountering  this  case  that  it  would  be 
of  interest  to  rejjort  it.      Inchuhng  the  case  here  reported,  there 
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arc  but  seventeen  such  tumors  on  record.  I'Ulis  quotes  statistics 
i»t  Williams,  who  found  no  case  among  -2.641)  uterine  tumors  col- 
lected from  four  large  London  hos]>itals.  and  statistics  of  (lurlt, 
who  encountered  no  case  among  4.1 15  uterine  tumors  on  record 
in  the  N'icnna  hospitals.  In  t  review  oi  the  Index  .\ledicus  from 
1890  through  H)i9  I  found  no  case  reported  from  New  ^'ork 
City.  This  is  the  first  case  to  occur  among  14.500  operative 
.s|)ecimens  oi  all  types  examined  at  the  Lenox  Hill  Hospital. 

Of  the  seventeen  cases  on  record,  ten  were  collected  tmni  the 
literature  by  Seydel.  who  added  a  case  of  his  own.  in  un\^.  Pol- 
lack reported  an  additional  case  in  i<)ov  j-.lkins  and  Haythorn 
in  1917  reported  a  case  and  enumerated  the  three  cases  reported 
in  the  interval  between  hm>.>  ;iiid  i<>i7  by  I'.llis  (  i<>07).  Sitzen- 
frey  (  1910).  and  Ley  (1914). 

The  various  case  reports,  with  their  cotnments.  which  were 
written  from  time  to  time  as  the  tumors  were  encountered,  cover 
(juite  c<Miiprehensively  all  that  is  known  of  the  condition.  This 
is  particularly  tnie  of  the  i)aper  written  by  Seydel.  around  whose 
pai>er  the  literature  may  Ik?  said  to  center.  I  le  reviewed  critically 
all  the  literature  to  date,  admitting  to  his  list  of  cases  only  such 
as  .had  I)een  carefully  investigated  and  described  and  definitely 
proven  to  be  lipomata  or  lipoinyomata.  Knox  in  1901  was  the 
first  one  in  recent  years  in  this  country  to  describe  a  case,  though 
Schoinski  in  1880  described  a  case  which  wa-;  accepted  by  Seydel. 

Clinically  there  is  nothing  to  distinguish  these  tumors  from 
other  non-malignant  tumors  of  the  uterus.  It  may  be  noted  that 
the  patients  were  for  the  most  part  from  fifty  to  sixty  years  of 
age.  though  one  patient  with  a  cervical  i)olypoid  lipoma  was  but 
twenty-eight  years  old. 

The  tumors  have  varied  both  in  their  lt>catioii  and  in  the 
details  (»f  their  structure.  I*"our  occurred  as  cervical  poly|)s,  the 
remaining  thirteen  as  tumors  of  the  body  of  tin-  uterus.  Seven, 
including  the  one  here  reported,  are  listed  as  simple  li|)omas.  Of 
these  seven  tumors,  two  occurred  as  cervical  polyps.  The  other 
ten  tumors  are  classed  as  lipoinyomas.  These  showed  varying 
quantities  of  fibrous  and  smooth  muscle  tissue  in  the  septa  l)e- 
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tween  the  fat  alveoli,  while  one  tumor  also  showed  sarcomatous 
areas.  Of  the  ten  lipomyomas  two  occurred  as  cervical  polyps. 
The  distinction  between  lipoma  and  lipomyoma  is  an  arbitrary 
one  and  may  vary  with  the  viewpoint  of  the  author.  In  general, 
it  seems  that  the  name  lipoma  has  been  applied  to  those  tumors 
where  the  fatty  tissue  seemed  to  be  sharply  set  off  against  the 
surrounding  fibromuscular  tissue  and  where  no  muscle  strands 
entering  the  fatty  tissue  from  the  capsule  have  been  evident. 
Those  tumors,  on  the  other  hand,  where  the  fibromuscular  tissue 
has  been  seen  very  evidently  to  enter  the  fatty  tissue  from  the 
capsule  and  disperse  among  the  fat  cells  ha\'e  been  called  myo- 
lipoma, or  fibromyolipoma.  But  between  the  pure  lipoma  and 
the  tumor,  with  thick  strands  of  fibromuscular  tissue  entering  the 
fat  zone,  there  are  all  gradations.  Thus  in  the  tumor  I  shall 
describe  the  fibromuscular  elements  separating  the  alveoli  of  fat 
cells  are  barely  to  be  distinguished  at  the  periphery  of  the  tumor. 
Taking  the  viewpoint  that  these  fibromuscular  strands  are  rem- 
nants of  uterine  tissue  in  the  process  of  being  pushed  aside  by 
he  growing  fat  cells,  I  have  classed  the  tumor  as  a  simple  lipoma. 
Perhaps  it  would  be  better  to  follow  the  lead  of  Elkins  and 
Haythorn  and  refer  to  this  entire  group  of  tumors  simply  as 
"  fatty  tumors  of  the  uterus." 

Of  the  histogenesis  of  the  fat  cells  occurring  in  these  tumors 
nothing  is  known.     The  theories  advanced  are : 

I.  That  they  result  from  a  fatty  degeneration  of  the  fibrous 
or  muscular  tissue  in  filjromyoma  of  the  uterus.  In  support  of 
this  theory  it  has  been  urged  that  fatty  degeneration  has  ])een 
observed  in  the  muscle  cells  and  connective  tissue  of  these  "  fatty  " 
tumors,  and  one  author  believed  that  he  could  trace  the  process 
in  its  various  stages  from  beginning  fatty  degeneration  to  com- 
pleted fat  cell.  This  idea  is  contrary  to  present  ideas  of  the 
specificity  of  tissue  growth.  .Moreover,  some  of  the  tumors  have 
shown  no  fatty  degeneration  whatsoever  in  their  connective  or 
muscular  tissue. 

II.  That  the  fat  cells  arise  l)y  nmlt'plication  of  fat  cells  con- 
genitally  misplaced. 
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HI.  That  tlic  lat  cells  arise  by  multiplication  of  fat  cells 
broujjht  into  the  uterus  alonp  with  the  blood  vessels.  Seydel 
quotes  R.  Meyer  on  this  i)oint.  the  latter  stating  that  he  has  olj- 
ser\e<l  fattv  tissue  acconi|)anyiii};  blood  ve^^'-cls  into  tlie  uterus, 
thouj^h  never  deeply. 

The  case  re|M)rted  l)elo\v  occurred  on  the  ( iynecological  Serv- 
ice of  Dr.  Oastler  at  the  Lenox  Hill  Hospital: 

The  patient  was  a  woman  sixty  years  of  age. 

Family  History:    No  significance. 

Past  History:    No  significance. 

Mt'HStrual  History:  Onset  at  thirteen  years;  last  period  fifteen  years 
ago.     No  Weeding  or  discharge  since. 

Obstetrical  History:  One  child  thirty-five  years  ago.  with  normal  de- 
l.very.     No  miscarriages. 

Present  Illness:  The  only  symptom  was  pain  in  the  left  lower  quadrant 
of  the  abdomen  of  four  weeks'  duration. 

Physical  Examination:  General  examination  showed  nothing  of  im- 
portance. Pelvic  examination  revealed  a  large  tumor  apparently  connected 
with  the  uterus. 

li'ork.ng  Diagnosis:    Fibromyoma  of  the  uterus. 

Operation:  A  large  tumor  incorporated  with  the  uttrus  was  found  lying 
in  Douglas's  pouch  and  bound  to  the  adjacent  viscera  by  adhesions.  The 
entire  mass  was  easily  delivered  and  a  supravaginal  hysterectomy  done. 

The  patient  made  an  uneventful  recovery. 

Gross  examination  of  the  spec  men  reveals  a  tumor  incorporated  with 
the  remnants  of  the  uterus,  and  a  tube  and  ovary.  The  tumor  is  roughly 
globular  in  shape  and  measures  about  five  inches  in  diameter.  In  its  growth 
it  has  distorted  the  uterus,  so  that  its  original  posit:on  cannot  be  made  out. 
but  it  can  be  seen  that  it  has  involved  the  body  of  the  uterus  and  that  it 
occupies  an  intramural  position.  On  section  the  tumor  has  an  almost  uni- 
torm  pale  yellow  color.  A  delicate  connective  tissue  framework  is  present. 
but  this  forms  a  very  inconspicuous  part  of  the  picture.  The  tumor  is  for 
the  most  part  sharply  marked  off  from  the  remnants  of  uterine  wall  which 
surround  it,  but  in  places  strands  of  tissue  merging  with  the  uterine  wall 
may  be  seen  to  enter  the  tumor  proper  and  subdivide  within  it. 

Microscopical  exam-nation  shows  the  tumor  made  up  for  the  greater 
part  of  mature  fat  cells  arranged  in  bundles  of  various  sizes  and  separated 
by  strands  of  connective  tissue  showing  various  stages  of  hyaline  degenera- 
tion. At  the  margin  of  the  tumor  it  can  be  seen  that  the  fat  cells  al)ut 
directly  upon  a  wall  showing  connective  and  smooth  muscle  tissue.  Roth 
mu«cle  and  fibrous  tissue  may  be  demonstrated  as  components  of  the 
«tr.-»nd*  described  in  the  gross  as  merging  with  the  uterine  wail  and  then 
«  as  ibcy  enter  the  tumor.  The  thicker  >trands  of  lib^oInu^cul.■lr 
I  the   tumr>r   and    the    fibronni>>cular   tissue    funning   the    c:i|isule   uf 
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the  tumor  are  seen  to  contain  fat  cells  in  small  groups  or  even  isolated. 
It  thus  appears  that  there  is  nq  sharp  line  of  demarcation  between  the 
fatty  tumor  and  tlie  remnants  of  uterine  musculature  present,  though  to 
be  sure  the  invasion  of  the  uterine  wall  by  the  fat  ceils  is  limited  to  the 
areas  immediately  adjacent  to  the  tumor.  This  lack  of  sharp  demarcation 
between  the  fatty  tumor  and  the  uterine  wall  has  been  described  in  other 
cases. 

To  me  the  most  plausible  interpretation  of  the  above  micro- 
scopic picture  is  that  we  are  dealing  with  a  lipoma  of  the  uterus 
which  in  its  growth  has  pushed  aside  the  fibromuscular  tissue, 
and  that  this  latter  tissue  has  then  undergone  degeneration.  Cer- 
tainly the  fibromuscular  tissue  present  does  not  suggest  growth 
activity.  For  these  reasons  I  have  classed  the  tumor  as  a  lipoma, 
though  realizing  that  such  a  classification  is  open  to  criticism. 

In  concluding,  I  wish  to  thank  Dr.  Rohdenburg,  who  called 
my  attention  to  the  tumor  and  permitted  me  to  report  it  from  the 
laboratory. 
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Pisiussion: 

Dr.  Woon:  Small  masses  of  fat  are  not  uncommon  in  fihromyomata,  but 
the  appearance  of  a  large  discrete  tumor  of  this  type  is  a  very  Kr<-*at  rarity. 
It  seems  to  me  that  the  most  nattiral  thing  to  assume  is  not  that  the  tumors 
are  formed  by  a  degeneration  of  the  muscle  tissue,  but  arc  independent 
growths,  possibly  with  a  developmental  basis. 

Dr.  Larkin  :  Seydd's  article  on  this  peculiar  condition  of  the  uterus 
is  probably  one  of  the  best  monographs  which  has  been  given  to  us  on 
the  patholog>'  of  this  very  rare  condition.  If  I  remember  rightly  his  idea 
was  that  the  fat  was  more  or  less  of  a  metaplasia  of  connective  tissue 
which  might  mass  itself  in  a  tumor  formation  or  might  occur  in  discrete 
areas  in  other  uterine  tumors,  especially  fibromyoma.  I  do  not  think  he  was 
wrong  in  his  interpretation,  because  those  who  have  had  an  opportunity  of 
examining  many  fibromyoma  find  microscopically  some  conditions  which 
seem  to  tend  to  fat  transformation. 
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Several  ycirs  ago  d'Hcrellc  announced  that  he  had  hccn  able 
to  isolate  from  the  feces  of  those  recovering  from  dysentery  a 
substance  which  had  the  power  of  causing  lysis  of  the  etiological 
Ijacteria.  Since  that  time  there  have  been  other  pulilications 
dealing  with  various  jjhases  of  the  problem.  D'lierelle  applied 
the  term  "  phage "  to  the  agent  caj)able  of  causing  this  lysis. 
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Phages  have  been  isolated  from  many  sources  Ijy  at  least  two 
technical  methods.  The  phages  which  have  been  isolated  from 
bacteria  have  been  more  or  less  specific  in  their  lytic  action.  The 
nature  of  the  phage  is  not  yet  fully  determined.  D'Herelle  is  of 
the  opinion  that  it  is  an  ultramicroscopic  organism,  and  the  recent 
work  of  Salimbeni  places  the  organism  as  a  mycelium;  Kabe- 
shima,  however,  presents  evidence  which  suggests  the  possibility 
of  its  being  enzyme  in  nature.  Since  d'Herelle  was  first  able  to 
isolate  the  lytic  substance  only  from  the  feces  of  those  recovering 
from  the  infection,  he  suggested  that  the  phage  might  have  some- 
thing to  do  with  convalescence. 

Transplantable  malignant  tumors  in  animals  are  roughly  di- 
vided into  two  groups,  those  which  in  varying  percentage  recede 
spontaneously  and  those  which  do  not.  In  spite  of  many  experi- 
ments, the  cause  of  this  spontaneous  recession  still  remains  unex- 
plained. The  experiments  recorded  in  this  report  were  under- 
taken with  the  idea  that  spontaneous  recession  of  transplantable 
malignant  tumors  might  possibly  be  due  to  a  tissue  phage. 

The  technical  steps  of  the  experiments  are  simple.  The  tissue 
to  be  examined  is  obtained  under  sterile  conditions  and  a  cube 
varying  from  0.2  to  i  cm.  in  diameter  is  placed  in  broth.  The 
inoculated  tul^e  is  incubated  for  a  period  of  forty-eight  hours  at 
37°  C.  The  presence  or  absence  of  a  phage  may  l)e  demonstrated 
by  one  of  two  methods.  At  the  end  of  forty-eight  hours'  growth, 
if  the  broth  remains  clear,  it  is  plated  on  nutrient  agar,  isolated 
drops  of  the  broth  being  added  to  the  agar  plate  just  before 
solidification  occurs.  In  a  second  method  about  0.3  c.c.  of  the 
broth  is  added  to  a  sterile  two  per  cent,  suspension  of  red  cells  in 
physiological  saline.  The  agar  plate,  or  the  blood  tube,  are  then 
incubated  at  ^'/°  C.  for  twenty-four  hours.  The  presence  of  a 
phage  is  predicated  upon  either  the  lysis  of  the  red  cells  in  the 
saline  tube  or  definite  zones  of  digestion  in  the  agar  plate  (Fig. 
I ).  If  the  original  broth  culture  shows  bacterial  growth  after 
incubation,  then  it  should  be  filtered  through  a  Berkefeld  filter, 
and  the  clear  filtrate  used  as  i)reviously  described. 

Following  this   technic,   examinations  of   all   of   the   twelve 
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growing  tumor  strains  in  the  lalM)ratory  were  made.  I'.acli  tuin«»r 
strain  was  examined  twice,  and  as  controls,  normal  kidney, 
spleen,  and  fetal  tissue  were  also  examintMl.  A  ])liaj;c  was 
demonstrable  in  all. 


Fig.  I. 


Fic;.  2. 


Fic.  I.     Pure  phaRC  isolated   from  transplantahle  animal  tumor. 
Fig.  2.     PIiaKf  with  intontioiial  liaitirial  coiitam  iiation. 

The  examinations  were  a}.jain  undertaken  with  six  receding 
tumor  strains,  actively  receding  tumors  being  cultured  in  each 
instance.  A  j)hage  was  demonstrable  in  all  of  twelve  attempts. 
The  same  tcchnic  was  then  applied  to  a  rapidly  growing  carci- 
noma of  the  breast  in  the  human,  and  a  i)hagc  was  also  isolated. 

The  following  observati<»ns  have  been  made  on  the  phage 
isolated  from  receding  rat  and  mice  carcinomata  and  sarcomata : 
Lytic  action  of  the  broth  culture  is  demonstrable  up  to  a  dilution 
of  I  :  1 200.  1"he  phage  can  be  propagated.  Vhv  phage  passes 
through  a  I'erkefeld  filter,  but  is  not  <lialyzablc  through  a  cellu- 
loidin  .sac.  Phage  cultures  to  which  red  cells  have  been  added 
show,  after  seven  to  fourteen  days,  a  gradual  reduction  of  the 
hemoglobin  to  some  other  pigment  derivative.  One  strain  of 
phage  has  Inren  propagate<l  for  fourteen  generations.  The  addi- 
tion of  alcohol  or  glacial  acetic  acid  to  the  br«»th  culture  pro- 
duces a  copious  flocculent  precipitate,  which  i^  again  j)artly  solu- 
ble in  physiological  saline  solution  and  which  still  shows  phage 
action  after  twenty-four  hours'  contact  with  the  jjrecipitating 
chemical.     The  addition  of  blood  to  jihage  cultures  has  ihti-  far 
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niiiformly  resulted  in  a  bacterial  growth,  the  l)acteriuni  being  a 
thin  bacillus,  occasionally  occurring  in  chains,  Tiram-positive,  and 
showing  spores.  This  organism  has  not  yet  been  identified ;  how- 
ever, when  it  appears  in  a  phage  culture  the  lytic  action  of  the 
broth  very  markedly  decreases,  or  completely  disappears.  Con- 
tamination of  phage  culture  l)y  other  l)acteria,  i.e.,  staphylococcus, 
streptococcus,  typhoid  bacilli,  B.  siibtilis  and  protciis  does  not  in- 
hibit or  destroy  the  phage  action. 

A  single  injection  of  nonbacterial  contaminated  phage  broth 
into  animals  bearing  transplanted  tumors  which  do  not  spon- 
taneously recede  does  not  cause  recession,  possibly  because  the 
blood  present  in  the  body  brings  about  the  development  of  the 
bacterial  growth  pre\'iously  referred  to.  If  any  action  be  demon- 
strable, it  is  a  stimulation  of  growth,  though  this  can  not  be 
asserted  positively.  Animals  bearing  tumors  which  do  not  spon- 
taneously recede  wdien  injected  with  the  bacterial  growth  show 
no  decrease  in  grow^th  energy. 

Discussio)! : 

Dr.  Noguchi:  I  would  like  to  ask  if  you  determined  the  optimum 
hydrogen  ion  concentration  in  which  the  phage  acts. 

Dr.  MacNeal:  I  should  like  to  know  just  what  the  action  is  on  the  agar. 
I  take  it  these  are  agar  plates  to  which  a  drop  of  this  broth  has  been  added. 
Apparently  there  is  a  hollowing  out  of  the  agar,  and  in  some  instances 
there  seems  to  be  a  bubble  of  air  in  it.  Of  course  these  are  formalin 
preparations,  and  it  is  difficult  to  tell  what  the  original  appearance  may  have 
been,  or  what  is  the  interpretation  of  the  change  in  the  agar  when  it  was 
fresh.      Is   it   liquefaction,   digestion   of   the   agar,   or   what? 

Dr.  Woon:  I  would  like  to  ask  Dr.  RohdenI)urg  to  continue  his  argu- 
ment a  little  further  against  or  for  a  ferment.  As  far  as  my  own  opinions 
go,  I  watched  the  work  with  a  great  deal  of  interest,  and  I  have  not  the 
slightest  idea  what  the  explanation  is.  I  think  we  will  have  to  suspend  all 
judgment  until  more  data  have  been  collected.  The  phage  evidently  has 
nothing  to  do  with  the  disappearance  of  tumors,  because  it  is  found  in 
progressively  growing  tumors,  and  also  in  human  tumors  in  which  there  is 
no  possibility  of  regression. 

Dr.  Rohdenburg  :  These  experiments  are  really  only  at  their  beginning, 
and  no  work  has  been  done  on  the  hydrogen  ion  concentration.  I  would 
add  that  the  phage  can  be  demonstrated  1)y  using  200  c.c.  of  salt  solution 
to  which  15  or  20  c.c.  of  ordinary  nutrient  broth  and  a  fragment  of  tumor 
have  been  added. 
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The  original  appearance  of  the  plates,  when  fresh,  was  perfectly  smooth, 
and  in  those  experiments  where  precipitation  was  ohtained  with  acetic 
acid  and  alcohol,  wc  could  see.  hecause  of  the  precipitate,  where  the  drop 
was  placed.  After  twenty-four  hours  the  surface  of  the  a^ar  was  eroded. 
There  was  no  liquefaction  that  was  demonstrable,  though  the  water  of 
condensation  on  the  plates  mij{ht  he  due  to  tl>c  evaporation  of  the  liquefied 
agar. 

DiL  MacNeal:    Did  you  drop  the  broth  on  before  the  agar  was  solidified? 

Du.    Ro|{|»K.\iii-iM;:     Just   before    it    was   solidified. 
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Since  the  careful  analysi.s  hy  llarhitz'  coiisiilcrahle  iiilcre.st 
has  l)een  shown  by  oncologists  in  the  (juestion  of  the  simultaneous 
occurrence  of  multiple  tumors — particularly  of  dilTerent  neo- 
plasms in  diverse  orj^ans.  It  has  recently  been  my  fortune  to 
have  ob.served  a  rather  unusual  case  of  this  nature,  and  it  was 
with  some  trepidation — as  I  am  only  a  surg^eon — that  I  accepted 
your  secretary's  invitation  to  present  this  case  before  your 
5MKiety. 

The  patient  was  a  man,  fifty-nine  years  of  age.  For  about  a  year  he  had 
had  vague  abdominal  symptoms,  with  loss  of  weight.  Shortly  before  1  saw 
him  in  Octol)er,  1920,  he  had  had  several  attacks  of  pain,  which  resembled 
biliary  colic.  On  examination,  he  was  decidedly  emaciated  and  a  moder- 
ately enlarged,  slightly  nodular  liver  could  be  palpated.  The  gall  bladder 
region  was  sensitive.  There  was  no  jaundice,  nor  temperature.  The  blood 
showed  a  moderate  secon<lary  anemia.  The  Wassermann  test  was  nega- 
tive.    Radiography  sh(»we<l  indirect  evi<lencc  of  gall  bla<l(ier  disease. 

The  probable  diagnosis  of  carcinoma  of  the  liver  was  made,  but  in 
view  of  the  gall  bladder  symptoms,  aiul  the  possibility  of  an  crnir  in 
diagnosis,  an  exploratory  laparotomy  was  advisetl  and  performed  on  October 
14.  IQJO.  The  liver  was  found  diffusely  enlarged,  the  surface  was  somewhat 
nodular  and  irregular  in  consistency,  but  it  was  difficult  to  find  distinct  nodes. 
The  liver  surface  did  n<»t  suggest  a  typical  carcinrmia.  One  small,  definite 
nodule,  lighter  in  color  than  the  rest  of  the  liver  surface,  and  situated  near 
the    liver    edge,    to    the    left    of    the    suspensory    ligament,    was    excised    for 
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diagnosis.  Tiie  gall  bladder  was  found  to  contain  numerous  calculi  and  a 
cholecystectomy  was  done.  The  quadrate  lobe  felt  particularly  hard.  There 
was  no  evidence  of  a  primary  growth  in  the  stomach,  gall  bladder  or 
intestines.     There  were  fine  adhesions  between  the  upper  surface  of  the  liver 

and  diaphragm. 
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Fig.    I.     Hepatoma,   separated  from  normal  liver  by  zone  of   round-cell  in- 
filtration.    Low  power. 
Fig.  2.     Hepatoma.     High  power. 


Microscopic  examination  of  the  excised  nodule  showed  it  to  be  a  typical 
Rokitansky  liver-cell  adenoma  or  so-called  hepatoma  (Fig?,  i  and  2).  The 
cells,  though  they  resemble  liver  cells  are  much  larger,  take  a  deeper  stain. 
and  are  not  arranged  in  the  same  orderly  fashion.  They  possess  a  large 
amount  of  granular,  acidophilic  protoplasm  and  small  vesicular  nuclei,  which 
generally  show  a  single  nucleolus.  There  is  some  variation  in  the  size 
of  the  cells  and  nuclei  and  large  cells  with  a  single,  large,  or  several  small 
nuclei  are  occasionally  observed.  Mitosis  is  not  active.  In  the  center  of 
the  tumor  nodule  there  is  some  fatty  degeneration  of  the  cells.  The  tumor 
is  split  into  larger  and  smaller,  irregular  lobules  by  bands  of  fibrous  tissue, 
but  there  is  no  tendency  to  form  acini,  the  cords  and  islands  of  tumor  cells 
being  supported  merely  by  thin-walled  capillaries.  The  growth  is  partially 
surrounded  by  a  fibrous  capsule,  though  in  one  area  tumor  cells  have  broken 
through  the  capsule  and  are  irregularly  distributed  among  the  surrounding 
atrophic  liver  cells,  and  in  other  places  the  tumor  tissue  is  separated  from 
the  adjacent  liver  tissue  by  a  zone  of  round-cell  infiltration. 

Histologically  the  tumor  seemed  to  be  benign.  A  Wassermann  taken 
after  operation  showed  4  plus  with  natural  amboceptor  and  negative  after 
anti-sheep  amboceptor  had  been  added.  This  suggested  the  possibility  of  a 
syphilitic  infection  and  it  was  hoped  that  perhaps  the  liver  condition  might 
be  explained  on  that  basis.    Sternberg^  has  called  attention  to  the  fact  that  in 
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Fig.  3.     Racliograph   of  cvjphaKUs   showing  olistnictioii    in    luwir  third. 
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certain  forms  of  nodular  adenomatous  hyperplasia  of  the  liver,  compensa- 
tory to  various  destructive  processes,  great  difficulty  occurs  in  diflferenti- 
ating  these  lesions  from  the  true  adenomata.  On  this  theory  and  in  the  hope 
of  arresting  further  liver  destruction,  a  course  of  anti-syphilitic  treatment 
was  begun,  but  soon  abandoned,  as  it  was  not  well  tolerated  and  showed 
no  results,  and  as  a  subsequent  Wassermann  was  negative. 
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Fig.  4.     Gross  appearance  of  hepatomata  of  liver. 
Fig.  5.     Gross  appearance  of  hepatomata  of  liver,  with  large  necrotic  tumor 

in    center    of    oroan. 


About  two  weeks  after  operation  the  patient  began  to  complain  of  dys- 
phagia. X-ray  examination  of  the  esophagus  (Fig.  3)  and  esophagoscopy 
showed  a  marked  obstruction,  undoubtedly  organic  in  character,  in  the 
lower  third  of  the  esophagus.  Whether  the  lesion  was  intra-  or  e'xtra- 
esophageal  could  not  be  positively  established,  but  on  November  27.  igjo, 
a  gastrostomy  was  performed.  On  December  16,  1920,  the  patient  died 
from  asthenia. 

Postmortem  examination  showed  the  following  important  changes : 

The  liver  is  somewhat  enlarged  but  very  much  distorted  by  numerous 
nodules  which  project  from  beneath  the  capsule  (Fig.  4).  These  nodules  are 
circumscribed,  of  pinkish-white  color,  and  granular  surface.  They  vary  in 
size  from  0.5  to  12  cm.  in  diameter.  About  the  center  of  the  organ  is  a 
large  tumor  of  this  type  which  has  undergone  complete  necrosis,  the  ne- 
crotic material  being  bile  green  (Fig.  5).  Vascular  emboli  are  demonstrable 
in  the  gross,  projecting  from  veins  which  are  visible  on  the  inner  wall  of  the 
cyst  left  by  the  necrosis  of  the  tumor  tissue. 

Scattered  tliroughout  the  lungs  are  pinkish-white,  circumscribed  nodules 
ranging  in  size  from  a  pin-head  to  2  cm.   in   diameter. 
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Fh.  6.  Fm..  7. 

Fir..  6.     Gross  appearance  of  squamous-cell  eiiitlielioiua  of  esophagus. 
Fi<;.  ~.     .Metastases,  in  Iuiir  from   lie])atonia. 


The  esophagus  shows,  af)proxiniately  16  cm.  fmm  the  cardia.  a  stenosing 
ulcer,  involving  over  three-<|uarters  of  the  circumference  of  the  tuhe  and 
measuring  3x2.5  cm.  in  its  greatest  diameters  ( I-'ig.  6).  The  hase  of  this 
'ilcrr  is  friahle.  granular,  and  its  edges  are  not  indurate*!. 


Fh..  y. 


Fic.  8.     Sqiumous-ccll   epithelioma   of   esophagus.     Low   power. 
FiC.  9,     S(|uamoU6-cell  epithelioma  of  esophagus,   sh<»wing   pear!    formation 

High  power. 


HEPATOMA   AND   EPITHELIOMA    OF   THE    ESOPHAGUS  47 

The  microscopic  examination  of  the  tumors  of  the  liver  (Figs,  i  and  2) 
and  of  the  nodules  in  the  lung  (Fig.  7)  shows  them  to  be  of  the  same 
character  as  the  nodule  originally  excised  for  diagnosis  at  the  first  opera- 
tion— namely,  liver-cell  adenoma  or  hepatoma,  primary  in  the  liver  and 
metastatic  in  the  lung.  In  the  liver  tumors  blood  vessel  emboli  are  demon- 
strable and  there  is  extensive  degeneration  and  necrosis  in  many  of  the 
neoplastic  areas.  Elsewhere  the  liver  shows  a  mild  degree  of  cirrhosis  of 
the  intralobular  type. 

The  ulceration  in  the  esophagus  shows  a  necrotic  surface  beneath  which 
are  islands  and  columns  of  epithelial  cells  of  the  stratified,  squamous  variety 
in  which  intercellular  bridges  and  occasional  pearl  formation  are  demon- 
strable (Figs.  8  and  9).  These  neoplastic  cells  have  invaded  the  muscle 
to  a  considerable  depth.  The  lesion  has  all  the  characteristics  of  a  typical 
squamous-cell   epithelioma   of   the    esophagus. 

In  conclusion,  I  wish  to  acknowledge  my  inde1)tedness  to  Drs. 
G.  L.  Rohdenburg  and  F.  D.  Bullock  for  their  help  in  the  patho- 
logical study. 
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Discussifl)i : 

Dr.  Rohdenburg  :  A  number  of  years  ago  I  presented  a  series  of 
tumors  primary  in  the  liver,  some  of  the  gall  bladder,  and  others  of  the  liver 
cell  type,  and  T  was  particularly  anxious  to  have  Dr.  Stetten  present  this 
case  here  to-night,  because  at  that  time  Dr.  Ewing  said  one  of  my  cases  was 
unique  in  that  there  were  metastases  in  the  lymph  nodes,  and  that  he  had 
never  seen  metastasis  in  a  carcinoma  of  the  liver  of  the  hepatoma  type. 
This  particular  case  emphasizes  that  metastases  do  occur  nnich  more  beau- 
tifully than   tile   cases   I   showed. 

Dr.  Svmmers:    Was  there  evidence  of  bile  staining? 

Dr.   Stetten  :    The  necrotic  central  tumor  was  bile   stained. 

Dr.  Wood:  This  is  an  extraordinarily  interesting  case  because  it  illus- 
trates very  well  the  cjuestion  of  malignancy  of  tumors  of  this  type.  The 
primary  growth  in  the  liver  does  not  differ  from  the  adenomata  seen  in 
cases  of  cirrhosis,  and  the  carcinoma  in  the  lung  is  also  very  close  to  the 
type  we  find  similarly  associated.  Tlx-  tumor  shows  how  little  morphology 
has  to  do  in  the  determination  of  the  malignancy  of  some  of  these  adenoma- 
tous neoplasms.  This  is  well  known  in  connection  with  the  thyroid  tumors 
which  may  metastasize  and  form  nodules  of  tissue  very  closely  resembling 
normal  thyroid.  It  is  impossible  to  believe  that  without  metastases  such 
tumors  arc  malignant.  There  was  a  little  bile  in  some  of  the  metastases  in 
the  lung.     This  is  very  interesting  more  from  the  general  point   of  view  of 
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the  nature  and  the  biological  qualities  of  tlic  cells.  Here  is  a  Ii\cr  tumor 
which  is  maliKuaiit  hocaiioc  it  Itas  metastasized,  but  tlie  cells  of  wliicii  are 
so  slightly  altered  from  the  normal  liver  cells  that  they  arc  still  able  to 
perform  a  considerable  function,  and  it  is  <lifticult  to  consider  tiiat  their 
chemistr>'  and  their  general  biological  nature  are  very  difTerent  from  the 
normal  liver  cell.  I  think  we  are  all  coming  to  the  realization  that  the 
cells  of  a  carcinoma  and  the  cells  of  the  original  tissue  from  which  the 
tumor  is  tierived  are  <»tdy  slightly  difTerent.  .\t  the  Crocker  Laboratory  wc 
are  doing  experiments  all  the  time  to  attempt  to  lind  out  some  differential 
point  between  the  carcinoma  cell  and  its  homologous  tissue,  and  the  more 
we  work  the  less  ditTerencc  we  hnd.  A  long  series  of  experiments  have 
been  carried  out  on  the  question  of  the  hydrogen  ion  reaction  of  tumor 
cells  and  the  homologous  tissues,  and  we  do  not  tind  any  difTerenccs.  It 
is  well  known  that  there  are  no  general  serum  reactions  following  the 
growth  of  a  tumor.  The  old  belief  of  the  production  of  cichexia  by  a 
tumor  toxin  is  now  practically  abandoned.  Wc  see  animals  carrying 
tumors  corresponding  to  one  or  two  feet  in  diameter  in  the  hinnan  being. 
Such  animals  are  nt>t  in  the  slightest  degree  cachectic,  and  sliow  no  evi- 
dence of  ill  health  except  that  they  have  a  large  lump.  I'athologists  are 
being  forced  gradually  to  the  conclusion  that  the  difference  between  the 
carcinoma  cells  and  the  homologous  normal  cell  of  the  same  growth  rate  is 
most  minute  and  escapes  all  analysis. 

Dr.  L.\kkin:  I  think  tlie  simultaneous  occurrence  of  different  types  of 
tumor  in  the  same  individual  is  not  at  all  uncommon.  The  occurrence 
of  simultaneous  tumors  of  difTerent  types  was  pointed  out  by  Virchow, 
and  it  has  been  my  privilege  to  study  a  number  of  such  tumors.  From  the 
description  which  Dr.  Stetten  gives,  especially  as  regards  the  liver  tumor,  it 
would  seem  to  me  that  that  tumor  is  unusual,  and  is  really  a  hepatoma. 

The  iinuiltaneous  occurrence  of  the  epithelioma  of  the  esophagus  is 
rather  unusual,  and  it  is  worthy  of  great  attcnti<jn.  It  may  be  interesting  to 
know  that  only  this  afternoon  we  had  an  individual  brouglit  to  the  hospital 
with  a  very  large  tumor  and  there  was  a  section  made  from  tlie  liver  on 
which  a  diagnosis  of  primary  carcinoma  of  the  liver  was  ma«le.  probably 
an  adenwarcinoma  of  the  gall  bladder  ducts.  There  was  nothing  found 
in  the  abdominal  cavity  except  this  very  large  tumor.  The  stomacli  seemed 
to  be  normal. 

Dr.  SrKTTKN:  1  want  to  say  a  word  about  the  question  of  cirrhosis. 
I  was  much  more  interested  in  this  case  from  the  surgical  and  therapeutic 
stand|)oint  than  from  the  pathological,  and  when  we  first  excised  the  nodule 
and  the  report  was  received.  I  tried  to  persuade  Dr.  Rohdenburg  that  maybe 
we  were  dealing  with  one  of  those  adenomatous  nodules  found  in  the  hyper- 
plasias. compen^at(^ry  to  destruction  of  the  liver,  and  I  even  gave  him  some 
references  to  an  article  by  Sternberg  in  AschoflF's  Pathology,  in  which  he 
distinctly  says  it  is  often  impossible  to  difTerentiatc  these  lesions  from  true 
adenomata.  Dr.  Rohdenburg  was  willing  to  ailinit  that  perhaps  this  was  so. 
When  wc  obtained  the  4  plus  Wassermann  with  tlic  natural  amboceptor 
wc  liladly  .icceiitcd   wpbilis  as  the  cause  of  the  trouble,  and  hope<l  that  we 
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were  going  to  cure  the  man  by  giving  him  anti-specific  treatment.  After 
the  first  operation  he  actually  improved  somewhat  and  appeared  to  be 
getting  better.  I  was  interested  in  presenting  the  case,  not  so  much  on 
account  of  the  nature  of  the  liver  tumor,  but  because  of  the  simultaneous  oc- 
currence of  the  two  different  types  of  malignant  tumor,  suggesting  that  the 
patient  exhibited  a  distinct  tumor  diathesis,  upon  which  Virchow  laid  so 
much  stress  vears  ago. 


DEMONSTRATION  OF  LEPTOSPIRA  ICTEROIDES, 
WITH  NOTES  ON  THE  RESULTS  OF  PROPHY- 
LAXIS AND  SERUAI  TREATMENT  OF  YELLOW 
FEVER 

HIDEYO  NOGUCHI,  M.D. 
(From   the  Laboratories  of  the  Rockefeller  Institute  for  Medical  Research) 

Leptospira  ictcroidcs  was  first  isolated  in  1918  from  cases  of 
yellow  fever  in  Guayaquil  by  the  speaker ;  later  the  organism  was 
obtained  from  yellow-fever  cases  in  Merida,  Yucatan  (Noguchi 
and  Kligler,  1919)  and  in  northern  Peru  (Noguchi  and  Kligler, 
1920 ).  The  finding  was  also  confirmed  in  Mexico  by  Dr.  Perez 
Grovas,  in  \"era  Cruz  in  1920,  and  by  Le  Blanc  of  the  Rockefeller 
Institute  in  the  same  city  in  192 1.  Gastiaburu,  of  the  Instituto 
de  Higiene  of  Lima,  transmitted  yellow  fever  to  guinea  pigs  from 
cases  occurring  during  an  epidemic  in  Piura,  Peru,  in  1919. 

The  killed  cultures  of  Leptospira  icteroides  were  first  used  for 
protective  inoculation  against  yellow  fever  in  Guayaquil  in  19 18, 
where  427  vaccinations  were  carried  out.  The  results  were  so 
encouraging  (the  morbidity  rate  among  vaccinated  and  unvacci- 
nated  during  the  same  period  being  11  and  no  per  thousand 
respectively)  that  a  vaccine  several  hundred  times  stronger  has 
been  made  in  large  quantities  and  employed  in  Mexico  and  vari- 
ous Central  and  South  American  countries,  the  total  number  of 
non-immune  persons  reported  vaccinated  being  about  eight  thou- 
sand. The  development  of  protection,  as  in  the  case  of  all  vac- 
cines of  this  kind,  requires  about  ten  days  for  completion,  and 
persons  exposed  to  yellow  fever  just  before  vaccination  or  im- 
mediately afterwards  are  not  protected  by  vaccination.     Exclud- 
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ing  such  instances,  liowcver.  there  has  been  lui  case  of  yellow 
fever  among  the  eight  thousand  vaccinated  in  the  various  locah- 
ties.  while  among  unvacc'nated  persons  (hiring  the  same  period 
anti  in  the  same  areas  there  have  heen  about  seven  hundred  cases 
of  the  disease. 

The  use  of  vaccine  furnishes  a  rapiil  nKthod  of  elimination 
of  non-imnume  persons  from  areas  where  yellow  fever  is  epi- 
demic. Hy  the  ap|)lication  of  sanitary  measures  to  eliminate  the 
mos(|uito  carrier  and  vaccination  in  the  me.intinic  to  cut  off  the 
supply  of  non-immune  material  from  the  infected  mosquitos.  a 
threatening  epidemic  of  yellow  fever  in  Guatemala  and  Salvador 
in  19JO  is  reported  to  have  heen  checked  within  one  month  from 
the  appearance  of  the  first  cases,  that  is,  before  a  second  set  of 
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ca.ses  had  developed.  The  value  of  vaccination  as  an  emergency 
measure  does  not,  however,  minimize  the  importance  of  the  anti- 
moM|uito  operations,  since  both  factors — the  non-imnume  human 
l)eing  and  the  infected  mosquito — must  be  eliminated  in  order  to 
eradicate  yellow  fever. 
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A  therapeutic  serum  is  also  available  for  treatment  of  yellow 
fever.  It  has  already  been  employed  in  170  cases,  and  persons 
treated  before  the  third  day  of  illness  have  almost  invariably 
recovered,  the  exceptions  being  those  cases  in  which  the  quantity 
of  serum  used  was  too  small  to  have  any  effect.  By  the  fourth 
day  of  illness  the  injuries  to  organs  are  so  great  as  to  be  irrepar- 
able in  severe  cases  of  yellow  fever.  The  usual  mortality  in 
yellow  fever,  fifty  to  sixty  per  cent.,  has  been  reduced  to  13.6 
per  cent,  by  the  use  of  the  serum. 

The  records  of  vaccination  and  serum  treatment  presented 
here  comprise  the  work  of  a  number  of  observers.  The  initial 
vaccination  experiments  in  Ecuador  were  carried  out  with  the 
cooperation  of  Dr.  Pareja  and  the  Direccion  de  Sanidad  of 
Guayaquil;  the  statistics  from  Central  America  cover  the  work 
of  Drs.  Lyster,  Bailey,  and  \'aughn ;  for  the  records  of  Mexican 
cases  I  am  indebted  to  the  Consejo  Superior  de  Salubridad  (Drs. 
Vasconcelos  and  Casasus),  to  the  Junta  de  la  Sanidad  de  Yucatan 
(Dr.  Hernandez),  and  to  Dr.  Le  Blanc;  the  Tuxpan  statistics 
were  furnished  by  Drs.  Lynn  and  Guadarrama ;  the  work  in  Peru 
was  done  with  the  cooperation  and  assistance  of  Dr.  Kligler  and 
Peru\'ian  health  authorities. 


A  COMPLEMENT  FIXATION  TEST  OF  VALUE  IN  THE 

CLINICAL  DIAGNOSIS  OF  TOXIC  THYROID 

STATES 

WILLIAM    N.    BERKELEV.    M.D. 

A  scientitically  exact  method  for  the  clinical  diagnosis  of 
plus,  minus,  and  toxic  thyroid  states  would  be  a  great  boon  to 
clinical  medicine;  and  the  problem  is  not  insoluble,  but  the  solu- 
tions heretofore  suggested  are  not  entirely  satisfactory. 

E.  C.  Kendall,'  among  others,  has  proposed  the  basal  meta- 
bolism as  a  guide  to  the  existence  of  hypo-  and  hyper-thyroid 
conditions.      But  apart   from  the  expense  and  complicated  pro- 
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cetlurc  of  this  mcthml  is  the  i)l)jcclii)ti  that  no  one  yet  knows  Imw 
many  other  clinical  conditions  may  temporarily  influence  ilie 
liasal  metalK)lism  in  holli  plus  ami  minus  directions.  The  advo- 
cates of  this  mclluxl.  as  it  makes  no  provision  for  thyroid  toxins, 
dispt)se  of  the  matter  by  denying  the  existence  of  sucli  bodies. 

E.  Goetsch'  has  sugj^^ested  the  severity  of  the  patient's  reaction 
to  a  measured  hypodermic  dose  of  adrenalin  as  a  measure  of  his 
thyroid  activity.  I  can  not  learn  that  this  test  has  proved  gen- 
erally confirmatory  of  evident  clinical  signs.  One  medical  friend 
of  mine  with  large  clinical  experience  thinks  it  a  dangerous 
method,  causing  sometimes  a  violent  and  alarming  reaction.  M. 
S.  Woodbury.^  in  a  study  of  some  fifty  recent  cases  of  thyroid 
disease  at  Clifton  Springs,  X.  V..  concludes  that  the  adrenalin 
test  is  an  indicator  of  "general  sympathetic  hypersensitiveness  " 
\vhich  may  or  may  not  be  of  thyroid  origin.  Inirthcr  re- 
ports'".".', from  other  ob.scrvers  are  unfavorable. 

It  was  my  idea  at  one  time  that  if  the  thyroid  secretion  ap- 
pears in  the  blood  in  a  protein  form  (it  seems  generally  agreed 
that  it  is  in  protein  form  in  the  thyroid  gland  ).  it  might  be  picked 
up  by  a  com|)lement  fixation  test  and  titrated.  In  order  to  try 
out  this  supposition  the  following  experiment  was  repeated  a 
numl)er  of  times:  A  healthy  young  sheep  was  iminuni/.ed  by  suc- 
cessive injections  of  a  saline  suspension  of  thyroids  from  freshly 
killed  dogs.  I'sing  the  injection  as  antigen,  a  pronounced  and 
abundant  antibody  could  be  demonstrated  in  the  sheej)  serum  in 
the  course  of  a  few  injections.  Rut  not  the  slightest  binding 
could  ever  l)e  observed  with  normal  dog  serum  as  antigen.  This 
seems  to  prove  either  that  the  thyroid  secretion  is  not  present  in 
the  serum  at  all  in  i)rotein  form,  or  that,  if  so,  it  is  in  too  minute 
amount  to  Ik?  available  for  a  fixation  test.  -\s  I  have  not  found 
any  mention  in  the  literature  of  such  an  exj)eriment  as  this,  it 
seems  worth  while  to  record  it  even  in  its  present  fragmentary 
fonn. 

Failing  in  this  attempt,  my  attention  was  turned  to  the  jjossi- 
bility  that  when  the  chemistry  of  the  thyroid  gland  is  materially 
disturlnrd,  as  in  exophthalmic  goiter,  the  thyroid  toxins  (assum- 
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ing  for  the  time  that  such  bodies  exist)  might  be  accessible  to 
study  by  the  same  (complement  fixation)  method. 

There  is  almost  no  literature  on  this  subject  that  I  have  been 
able  to  find,  except  some  pioneer  work  done  almost  ten  years  ago 
by  Prof.  ]\Iarinesco,  and  his  associate,  A.  Papazolu.*  The  latter 
of  these  observers  claims  to  have  found  antibodies  a  number  of 
times  in  the  serum  of  patients  suffering  from  Basedow's  disease. 
He  used  as  antigen  aqueous,  alcoholic,  and  ethereal  extracts  of 
Basedow  goiters,  parenchymatous  goiters,  and  normal  thyroids. 
Of  his  38  tests  14  showed  complete  fixation,  12  almost  complete 
fixation,  and  12  were  negative. 

This  work,  while  interesting  and  suggestive,  dates  back  to  the 
very  early  days  of  scientific  serology,  and  seems  not  to  have  been 
very  carefully  controlled.  Moreover,  Papazolu  used  alcoholic 
and  ethereal  as  well  as  aqueous  extracts  of  his  thyroid  antigens, 
thereby,  of  course,  getting  fixation  with  many  luetic  subjects. 

Using  non-lipoidal  antigens  (for  method  of  preparation  and 
serological  technique,  see  Mr.  Koopman's  note)  derived  from 
various  thyroid  tumors  (about  ten  in  all),  it  has  been  impossible 
to  get  fixation  with  the  serum  of  Graves'  disease  except  in  the 
case  of  a  single  goiter  kindly  given  us  by  Dr.  John  Rogers.  This 
growth  Dr.  Rogers  thought  to  be  a  true  Graves'  tumor.  Un- 
fortunately it  was  all  extracted,  nothing  being  left  for  micro- 
scopic examination.  Antigens  from  four  normal  human  thyroids 
gotten  at  autopsy  under  fa\'orable  conditions  entirely  failed  to 
l)ind. 

About  this  time,  through  a  fortunate  combination  of  circum- 
stances, Mr.  Koopman  observed  that  with  noniial  dog  tJiyroid 
random  samples  of  Basedow  serum  would  l)ind  powerfully,  and 
that  they  would  not  bind  with  any  other  dog  organ. 

Starting  out  with  this  test  as  a  guide — i.e.,  using  dog  thyroid 
as  antigen — fixation  experiments  have  been  done  on  more  than 
195  human  serums,  of  which  -14  were  under  suspicion  of  positive 
thyroid  dyscrasia. 

Of  the  44,  18  were  clinically  undoul)ted  Graves'  disease.  2 
were  probably  so,  14  were  doubtful,  and  10  were  probably  not 
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Graves'.  I  have  full  notes  i)f  most  of  these  cases;  in  all  the  in- 
stances where  the  hlcxnl  (Mily  was  sent  ( thronj^^h  the  courtesy  of 
nieilical  friends  kindly  interested  in  the  research )  the  diajjnosis 
was  made  by  a  colleaj^uc  in  whom  I  had  iiiiu>ual  cnnlidence.  I 
l»elieve  the  chances  of  error  in  this  rej,Mrd  are  reasonably  remote. 

The  18  liraves'  cases  were  all  one  i)lus  to  fcnir  plus.  The 
probable  cases  were  positive:  10  of  the  14  doubtful  cases  were 
positive:  the  ten  *'  probably  not  '"  wire  all  ncj^ative. 

As  to  the  controls,  numberinj^  o\er  140  patients,  all  were 
negative  except  one.  This  exception  was  a  younj^  married 
woman  of  alnuit  thirty  years,  with  a  tertiary  specific  .skin  lesion 
on  one  knee.  She  was  not  particularly  nervous ;  her  pulse  was 
c/t:  her  eyes  and  thyroid  did  not  strike  one  as  patholoj^ncally 
prominent.  She  had  a  j)ositive  W'assermann  and  a  j>ositive  thy- 
roid fixation.  She  was  lost  before  it  was  possible  to  make  any 
further  investigation  of  her  history  and  condition.  All  tlic  other 
controls — representinp:  nearly  all  the  chronic  and  many  of  the 
common  acute  di.seases  (  non-infectious  ) — were,  as  already  noted. 
negative.  Alnnit  20  were  old  fibrocystic  goiters.  .Xbout  20  more 
were  puberty  enlargements.  Serum  kindly  sent  us  by  I  )r. 
George  l)rai)er  from  a  borderland  case  was,  he  re])orte(l.  negative 
to  the  Goet-sch  test:  we  found  it  two  plus  positive  to  the  dog 
thyroid  test.  Another  serum  (  Dr.  Jos.  H.  P'obes)  was  positive 
to  the  Goetsch  test,  and  also  two  ])lus  with  dog  thyroid. 

The  new  test  has  been  repeated  hundreds  of  times  and  has 
l^een  checked  uj)  w  ith  all  needful  controls.  If  anyone  alleges  that 
the  binding  is  due  merely  to  the  chance  aj)i)earance  in  human 
serum  now  and  then  of  a  native  amlKicept(>r.  then  he  nuist  also 
explain  why  in  more  than  ninety-five  i)er  cent,  of  the  cases  the 
native  amlioceptor  appeared  in  patients  with  a  i)osilive  thyroid 
dyscrasia. 

S|>eaking  further  for  the  value  of  the  test  is  the  fact  that  in 
several  of  the  i)ositive  cases  which  have  improved  very  much  or 
ap|)arently  gotten  well  in  the  last  eighteen  months,  the  test  has 
varied  concomitantly  with  the  clinical  improvement,  falling  from 
four  plus  to  two  plus,  and  later  disaj)pearing  entirely      I  )r   II    H. 
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Janeway,  of  the  N.  Y.  ^lemorial  Hospital,  who  has  recently  ex- 
perimented extensively  with  radium  in  these  cases,  tells  me  that 
he  considers  the  test  of  distinct  value  in  the  quantitative  adjust- 
ment of  such  treatment  to  the  clinical  condition  of  the  patient. 
The  number  of  cases  so  far  observed  is  too  small  to  make 
the  suggestion  more  than  tentative,  but  with  this  reservation  I 
venture  to  hope  that  the  new  test  may  be  found  of  value  in  several 
directions : 

1.  In  the  clinical  diagnosis  of  a  great  many  cases  which  are 
now  very  perplexing — early  cases,  late  cases,  borderland  cases, 
anomalous  cardiac  neuroses,  and  thyroid  tumors  without  definite 
signs  of  thyroid  poisoning,  such  as  unusual  menstrual  swellings, 
post-puberty  enlargements,  and  fibrocystic  goiters  in  the  early 
stages.  Such  a  test  would  help  to  difTerentiate  exophthalmos 
due  to  other  causes  than  Graves'  disease,  and  would  eliminate 
many  cases  of  severe  tobacco  poisoning  due  to  cigarettes,  where 
the  symptoms  and  signs  (as  recently  noted  in  army  soldiers  and 
recruits )  have  been  such  as  to  deceive  the  very  elect. 

2.  The  test  would  aid  in  the  adjustment  of  therapeutic  meas- 
ures to  the  immediate  condition  of  the  patient. 

3.  The  test  is  simple,  inexpensive,  and  absolutely  harmless. 

4.  And  finally  it  might  throw  considerable  light  upon  the 
etiology  of  cellular  tumors  in  general. 

Subject  to  later  modification  the  \iew  may  be  suggested  that 
spontaneous  recovery  in  exophthalmic  goiter  is  due  directly  to 
the  formation  of  these  corrective  antibodies  in  the  patient's  own 
system;  and  that  rest,  careful  feeding,  and  relief  from  anxiety 
contribute  to  the  cure  merely  by  aiding  the  patient's  normal 
immunity-iuechanism. 
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TKCHNicjn-:  OF  a)Mri.i:Mi:\  1    iixaiiox   kkac- 

TION  IN  IJASKDOWS  DlSI^ASi: 

JOHN    KOOI'MAN 

The  blood  of  sonic  i)atients  who  show  synii)toiiis  of  Basedow's 
disease  hinds  complement  in  the  presence  of  an  antij^en  made 
from  normal  thyroid  jjlands. 

The  reaction  may  l)e  dne  to  a  sjjecific  thyroid  snhstancc  which 
combines  with  an  antibody  in  the  blood  of  the  patient. 

The  best  method  of  i)reparinj2;  the  anti<;;en  which  we  have 
lx?cn  able  to  find  is  as  follows:  The  {glands  are  obtained  under 
asq)tic  precautions  as  soon  as  possible  after  the  dn^s  have  been 
killed.  Each  gland  is  trimmed  carefully  and  nn'nced  finely  with 
sterile  scissors.  The  whole  mass  is  then  g^round  in  a  nmrtar  with 
a  measured  <|uantity  of  washed  and  sterilized  sand  and  of  dry 
sodium  chloride.  The  amount  of  sand  is  of  no  importance,  but 
the  salt  should  be  added  in  the  proportion  of  i/io  g^ram  to  each 
gram  of  gland  used:  a  few  drops  of  2  per  cent,  aqueous  solution 
of  tricresol  are  added  for  each  ten  grams  of  thyroid.  This  mix- 
ture is  bottled  and  laid  away  in  the  ice-box.  I'or  use  it  is  made 
up  with  distilled  water,  using  10  c.c.  of  water  t<>  one  gram  <>f  the 
original  amount  of  gland.  The  sand  and  solid  matter  are  re- 
moved with  the  aid  of  a  centrifuge. 

It  is  l)est  to  use  the  mixed  glands  of  five  or  six  dogs.  As  at 
present  prepared,  the  extract  contains  niiuh  extraneous  matter 
which  takes  no  part  in  the  reaction;  if  .some  method  of  securing 
the  antigenic  substance  free  from  all  foreign  matter  could  be 
devised,  the  .specificity  w<mld  be  enhanced.  As  far  as  we  have 
gone,  we  know  that  the  antigen  slowly  deteriorates  even  wiuii 
kept  under  the  best  conditions,  and  after  about  three  weeks  it  is 
necessary  to  obtain  a  new  suj)ply.  Drying  instantly  spoils  its 
antigenic  |)roperties  and  it  does  not  withstand  heating  to  50°  C. 
for  fifteen  minutes. 

The  test  is  set  up  in  the  form  of  a  titration,  using  a  constant 
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amount  of  serum  which  is  not  more  than  one  quarter  of  the  least 
amount  which  is  anticomplementary.  The  antigen  is  used  in 
varied  amounts,  beginning  with  an  excess  and  ending  with  the 
least  amount  which  can  be  expected  to  give  fixation.  The  exact 
amounts  used  will  depend  upon  the  total  volume  of  the  test  the 
worker  is  accustomed  to  using.  At  the  same  time  an  antigen 
control  is  made  with  the  same  cjuantities  of  antigen  as  are  put  in 
the  test.  This  procedure  will  obviate  the  necessity  of  putting  in 
a  separate  titration  of  the  antigen  before  the  test  itself  is  made. 
The  result  is  indicated  ])y  the  difterence  between  the  cjuantity  of 
antigen  which  is  anticomplementary  of  itself  and  the  quantity 
which  binds  complement  in  the  presence  of  serum.  A  negative 
serum  with  the  antigen  will  often  bind  less  complement  than  the 
antigen  alone. 

A  serum  is  considered  positive  when  it  binds  complement  in 
the  presence  of  one  half  or  less  than  one  half  of  the  anticomple- 
mentar}'  dose  of  antigen,  and  the  smaller  the  amount  of  antigen 
necessary  for  complete  fixation  the  stronger  is  the  reaction.  Fix- 
ation is  carried  out  for  from  four  to  six  hours  in  the  ice-box. 
At  the  present  time  the  range  is  short,  but  with  improved  methods 
of  preparing  the  antigen  it  is  hoped  the  range  will  become  greater. 

Besides  the  tests  on  human  glands  and  human  tumors  (i.e., 
thyroid  tumors),  as  above  mentioned,  we  have  tried  the  glands 
of  some  other  animals,  namely,  guinea  pig.  bullock  and  pig,  and 
we  find  that  guinea-pig  glands  give  results  comparable  with  the 
dog  antigen. 

Much  more  work  also  remains  to  be  done  on  fixation  results 
with  extracts  of  true  exophthalmic  goiters.  These  are  now  ver>^ 
hard  to  get  in  Xew  York  operating  rooms,  as  surgical  removal  of 
them  has  gone  out  of  fashion ;  and  we  have  not  been  able  to 
devise  any  way  of  keeping  them  in  fit  condition  for  antigen 
formation  for  more  than  two  or  three  weeks. 

Discussion: 

Dr.  Noorcni:    Was  the  fi.xation  complete? 

Mr.  Koopman:    Yes. 

Dr.  Noguchi  :    How  much  serum  was  used? 
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Mr.  K<w»pman:  Not  more  than  aUmt  one-fifth  or  one-sixth  of  the  anti- 
complementary amount. 

n«.  N«v.i"(Hi:    In  ahsoUite  quantities,  what  would  that  he? 

Mr.  Koopman:  I'sing  o.io  c.c.  of  lo  per  cent,  coniplcmcnt  llial  would 
be  about  5'iooo  c.c. 

Dr.   Nor.i'CHi:     Po   you   tind   nuuiy   human    serums   anticomplementary? 

Mr.  K<k)PM.\n:  With  <>r<linary  cases  i»crhaps  one  or  two  per  cent,  of  the 
sera  will  l>e  anticomplementary;  and  of  fresh  sera  not  more  tlian  ono-tentli 
of  one  per  cent. 
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Syphilis  of  ilic  luiijj^  took  a  dclinitc  place  in  incilical  lilcralurc 
alxHit  one  hundred  years  n^n.  and  from  that  day  to  this  it  has 
always  been  a  difficult  and  ofu-n  an  uncertain  diajijnosis  for  the 
patholojjist.  Clinicians,  on  the  other  hand,  have  not  hesitated 
from  time  to  time  to  make  the  diaj^nosis  easily  and  often,  espe- 
cially alMHit  iS8o,  when  syphilitic  phthisis  was  a  frequent  com- 
plaint, curahle  at  certain  luiropean  Si)as.  and  a^ain  very  recently. 
when  X-ray  huv^  shadows  which  diminish  after  anti.syphilitic 
treatment.  |)articularly  if  associated  with  a  ])ositive  W'assermann. 
are  considered,  with  altoj^jether  unwarranted  assurance,  to  be  a 
sufficient  basis  for  the  diagjnosis.  Rossle.  a  present  (ierman 
writer,  considers  syphilis  of  the  lunj.,'  as  fre<|uent  as  syphilis  of 
the  liver,  and  C'arrera.'  workinj^  in  W'arthin's  laboratory,  con- 
siders its  incidence  similar  to  that  of  syphilis  in  the  other  internal 
organs.  The  average  incidence,  however,  reported  by  competent 
pathologists  of  wide  experience  is  alxiut  one  or  two  cases  per 
thinisand  autopsies. 

The. discovery  of  the  spirocluctu  paUida  has  failed  to  throw 
the  exi)ected  light  on  pulmonary  syphilis,  because  it  has  proved 
practically  impossible  to  demonstrate  this  <»rganism  in  the  lungs 
of  adults:  Koch  and  Schmorl"  and  W'arthin  being  the  oidy  ones 
to  find  it  so  far. 

It  is  thus  a  j>eculiar  fact  that  a  generation  after  the  discovery 
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of  the  tubercle  bacillus,  and  half  a  generation  since  the  discovery 
of  the  causative  agent  of  syphilis,  the  diagnosis  of  syphilis  of  the 
lung  still  rests  primarily  on  pathological  anatomy. 

Gummata  of  the  lung,  both  in  infants  and  adults,  are  accepted 
as  definitely  luetic,  though  sometimes  difficult  to  distinguish  from 
tubercular  lesions.  Again  the  so-called  white  pneumonia  of  in- 
fants is  considered  syphilitic  by  practically  all  observers. 

It  is  concerning  interstitial  pneumonias  of  adults  that  it  is  the 
hardest  to  say  whether  they  are  syphilitic  or  not,  for  this  condi- 
tion results  from  many  causes  besides  lues ;  thus  persistent  bron- 
cho-pneumonia, lobar  pneumonia  followed  by  fibrous  organiza- 
tion, certain  forms  of  pulmonary  tuberculosis,  invasion  of  the 
lung  by  inflammatory  connective  tissue  from  the  pleura,  the  peri- 
bronchitic  indurations  that  occur  with  prolonged  irritation  by  dust, 
some  extreme  types  of  chronic  congestion  and  unusual  changes 
produced  Ijy  foreign  substances,  as  in  broncho-esophageal  fistula, 
may  all  result  in  extensive  interstitial  changes  in  the  lung- 
parenchyma. 

Accumulating  experience,  however,  has  gradually  established 
the  following  as  the  characters  on  which  an  adult  interstitial 
pneumonia  is  to  ])e  judged  syphilitic : 

1.  The  presence  of  tertiary  syphilitic  lesions  in  other  organs. 
This  is  a  most  important  criterion,  as  \vell  as  one  of  the  first  to 
be  recognized.  In  the  absence  of  such  a  lesion  extreme  conserva- 
tism must  be  exercised  in  considering  an  adult  interstitial  pneu- 
monia syphilitic. 

2.  Gross  characters  of  syphilitic  interstitial  pneumonia,  which 
are:  (a)  location  in  the  lower  lobes;  (b)  white  fibrous  foci,  often 
multiple  and  more  or  less  confluent  with  large  and  small  radiating 
fibrous  l)ands  which  may  reach  the  pleura  and  cause  a  coarse 
puckering  of  it  through  contraction;  or  similar  bands  arising  as 
direct  extensions  of  the  inflammatory  connective  tissue  wall  of 
ulcerated  and  stenosed  stem  Ijronchi ;  (  c )  the  absence  of  necrosis 
and  of  calcification. 

3.  Microscopic  characters,  which  are  more  diagnostic  than 
the  gross  and  consist  of:   ((7)   an  extensive  inflammatorv  over- 
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Rrowth  of  the  pulnu)nary  connective  tissue  fratnewdik.  tin-  luw 
tissue  at  first  full  of  fjhrolilasts  and  thin-walled  lilood  vessels, 
later  heconiin};  iui>re  densely  lihrous;  ( /» I  round  cells  scattered 
throujjh  this  tissue  especially  in  foci  and  most  typical  when  in 
|)erivascular  concentrations.  I  lie  alveoli,  as  in  interstitial  pmu 
nionia  of  other  types,  are  often  reduced  to  small  spaces  lined  hy 
culK)idaI  epithelium.  Sclerosis  of  the  arteries  is  fre(|uent.  (liant 
cells  are  much  less  fre(|uent  than  in  tuberculosis,  while  miliary 
j^mimata  and  necrosis  are  not  docrihed  in  this  form.  Mas.ses  of 
smooth  muscle  mi.xed  in  with  the  new  areolar  connective  tissue 
have  been  noted  by  Tanaka.''  The  amount  of  anthraco-is  and  of 
elastic  til)er  destruction  arc  still  matters  of  disjnite. 

A  complete  bibliograjjliy  and  an  extensive  review  of  the  litera- 
ture is  jjiven  by  C'arrera.'  to  wh<»sc'  paper  the  reader  wishing;  such 
information  is  referred. 

It  is  evident  that  no  diajipiosis  can  be  considered  beyond  (pies- 
tion  on  such  relative  s:rounds.  and  that  its  jjrobability  will  (lei)end 
on  the  number  and  imjxirtance  of  these  features  present  in  each 
particular  case.  It  is  with  full  realization  of  this  uncertainty 
that  the  following  case  is  submitted  for  considerati«tn. 

A  woman  thirty-four  years  old  was  I>ron^;ht  into  Hellcvuc  Hospital  with 
a  Bcncr.'il  septic  peritonitis  of  which  she  died  tliree  days  later.  Signs  of 
consolidation  and  pleurisy  were  found  over  the  riglit  lower  lohe.  and  it  was 
supposed  she  had  a  lohar  pneumonia  (esi)ecially  as  an  exploratory  puncture 
yielded  no  fluid).  There  was  an  artificial  anus  in  the  left  iliac  fossa  which 
she  sai«l  had  lieen  made  at  the  New  York  Hospital  three  years  previously  to 
relieve  an  acute  obstruction.  She  had  been  told  at  that  time  that  she  had 
a  tumor  of  the  rectum,  and  examination  at  Bellevuc  revealed  a  tight  stenosis. 

A  h.TmolyzinK  streptococcus  was  found  in  the  blood  during  life  and 
also  cultivated  from  the  spleen  after  death. 

There  is  no  mention  of  a  Wasscrmann  reaction. 

The  autopsy,  done  seven  hours  after  «leath,  showed  principally:  general 
septic  peritonitis  and  septicaemia;  interstitial  pneunmnia  of  the  right  lower 
lobe  with  acute  fibrinous  pleurisy  over  it ;  syphilitic  stenosis  of  the  rectum, 
and  a  large  fatty  liver. 

The  right  lower  lobe  contained  but  little  air;  if  was  congested  and 
contained  numerous  white  fibrous  foci,  more  or  less  conHuent  in  places, 
from  05  to  I  cm.  in  diameter,  from  which  white  strands  radiate«l,  some 
of  them  reaching  the  pleural  surface.  These  zones  were  mr)st  numerous 
lielow  and  tiehind   (Fir.   i).     There  was  no  fibrosis  near  the  root  nor  any 
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lesion  of  the  trachea  and  large  bronchi  except  recent  congestion.  The  over- 
lying pleura  showed  an  exudate  of  recent  fil)rin  but  was  not  puckered,  or 
thickened  or  adherent. 


Pig.    I.     A   small   piece   of  the   right   lower   lobe   showing   the   white,   fibrous 

zones.     Natural  size. 


There  was  an  annular  ulcer  of  the  rectum,  starting  at  the  anus,  extend- 
ing three  inches  upwards,  and  limited  by  a  worm-eaten  edge  above.  Massive 
thickening  of  the  rectal  wall  beneath  the  ulcer  caused  stenosis  almost  to  the 
point'  of  occlusion. 

Under  the  microscope  the  white  zones  in  the  lung  consist  of  hbrillated 
and  areolar  connective  tissue  with  many  elongated  nuclei  and  also  many  of 
dumb-bell  and  other  irregular  forms.  The  tissue  is  well  supplied  with  thin- 
walled  blood  vessels   (Fig.  2). 

Round  cells  occur  all  througli  it,  often  in  distinct  foci  which  frequently 
show  the  remnants  of  a  compressed  bronchiole  or  alveolus  in  the  center 
(Fig.  3).  Perivascular  round-cell  concentrations  also  occur,  but  they  are 
not  as  large  or  distinct   as   those   found   independent  of   vessels. 

Pus  cells  lie  scattered  through'  the  connective  tissue,  probably  incidental 
to  the  general  sepsis. 

Compressed  alveoli,  (^\al  or  slit-shaped  and  lined  by  cuboidal  epithelium, 
are  fairly  numerous;    if  a  lumen  persists  it  often  contains  pus  cells  (Fig.  3). 

Bronchial  remnants  with  higher  epithelium  huddled  together  so  as  to  ob- 
literate the  lumen  also  occur ;  remnants  of  smooth  muscle  may  be  seen  about 
them. 

Arteries  do  not  penetrate  far  into  tlic  new  tissue.  Those  on  the 
periphery  often  are  surrounded  by  round  cells,  as  already  described.  They 
.show  I'ttle  or  no  sclerosis. 
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The  lung  tissue  between  the  new  connective  tissue  zones  is  airless, 
collapsed  and  connested.  the  collapse  due  either  to  pressure  by  tlie  expand- 
ing connective  tissue  or  to  atelectasis  resulting  from  occlusion  of  bron- 
chioles. 

Van  Gieson's  stain  briiiRs  out  the  interstitial  connective  tissue  zones 
clearly  and  their  rntlu'r  abrupt   transition  t<>  areas  of  collapsed  1umi». 
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SYPHILITIC    INTERSTITIAL    PNEUMONIA    IN    ADULT 
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Sections  stained  by  W'arthin  and  Starry's  recent  improved  method 
showed  no  spirochetes. 

The  rectal  wall  shows,  in  its  deeper  layers,  sclerosis  of  the  larger 
vessels  and  an  infiltration  of  round  cells  in  the  perivascular  spaces  of  both 
large    and    small    vessels.      The    muscle    bundles    are    separated    by    fibrous 
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Fig.  3.     A   nunnl-cell   focus  in  the   new   fibrnii-   u-mi   ,       :;..   1   .-,  :   a 

compressed    alveolus    lined    with    low    cuboidal    epithelium.      Other    similar 
alveoli   mav  be   seen   bevond   tlie   margins   of  the   round-cell   focus. 
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strantls  wliich  arc  also  densely  infiltrated  willi  ro\nid  cells.  I  lie  niorc 
sii|)crticial  layers  are  cnonnously  thickcnctl  and  cliannod  into  lirni  I'lbrillated 
tissue,  very  densely  intdtratcd  with  r«)und  cells,  continuous  with  a  surface 
byer  of  granulation  tissue,  entirely  devoid  of  all  traces  of  mucosa. 

The  liver  shows  a  decided  amount  of  fat  in  the  hepatic  cells  and  a 
distinct  infiltration  of  round  cells  along  the  portal  canals  with  a  tendency 
to  form  foci.  There  are  also  pus  cells  along  tlie  port.d  canals  :\rn\  through 
the  sinusoids. 

The  reasons  for  thinkiiiji;  this  interstitial  pneumonia  syi)hihtic 
are:  (  i  I  the  presence  of  typical  syphilitic  stenosis  of  the  rectum 
ami  probable  syi)hilis  of  the  liver  in  the  same  body;  (2)  the  situ- 
ation of  the  interstitial  pneumonia  in  the  lower  lobe,  the  presence 
of  multiple  white  foci  with  radiating  bands,  without  necrosis  or 
calcification:  (3)  the  enormous  jj^rowth  of  vascular  interstitial 
comiective  tissue  containing;  many  round  cells  in  foci  and  peri- 
vascular concentrations. 

Rcfcri'iiics 

1.  CARRFJtA :    .Jmi.  Jour.  5'.v/>/ii7ij,   1920,  iv,   i. 

2.  KcxTH  .^^•D  Schmorl:    I'crhaudl.  d.  dcutsch.  path.  GcscUsih.,   i<;">7.  -   Tag. 

3.  T.\n.\ka:    I'irihoxc's  Arch.  f.  path.  .Inat.,   igu,  ccviii.  429. 

Discussion : 

Dr.  Moschcowitz  :  Dr.  Floyd's  remarks  have  offered  me  considerable 
consolation.  I  have  a  specimen  in  my  possession  which  I  believe  is  syphilis 
of  the  lung,  but  I  hesitated  to  present  it  here  because  I  never  couhl  demon- 
strate the  spirochete.  This  lung  was  found  in  a  patient  in  whom  syphilitic 
lesions  were  found  elsewhere  in  the  body.  She  had  a  syphilitic  pancreatitis 
and  a  syphilitic  perihepatitis.  The  lower  lobe  of  the  lung  was  completely 
solid  with  interstitial  pneumonia.  I  am  also  fully  in  accord  with  what  Dr. 
Floyd  said  alviut  the  clinical  diagnosis  of  syphilis  of  the  lung.  That  diagnosis 
is  very  frequently  made.  If  a  patient  has  clinical  symptoms  of  a  pulmonary 
lesion,  and  a  positive  Wassermann  is  found  and  an  X-ray  .shadow  is  present 
which  disappears  after  salvarsan  treatment,  the  diagnosis  is  put  down  as 
"  syphilis  of  the  lung."  A  close  analogy  is  that  of  syphilis  of  the  stomach, 
which  is  also  a  fre<|uently  made  diagnosis.  Cases  are  reported  with  gastric 
symptoms  and  a  positive  Wassermann  reaction,  and  if  under  anti-syphilitic 
treatment  the  patient  gets  well,  the  diagnosis  is  ma«le  of  sypliilis  of  the 
stomach.  I  think  the  majority  of  us  would  say  that  syphilis  of  tlu-  stomach 
t*   firoli-iblv   oiii-   i.f  tile   mrcvt    Icsiciiis   fiiund   on   autopsy. 
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MALIGNANT  TUMORS  OF  THE  LUNG 

A.  V.  ST.  GEORGE,  M.D. 

(From  the  Patholoi^ica!  Laboratories,  Bcllcx'ue  Hospital,  AVtc  York) 

Primary  neoplasms  of  the  lung  and  associated  structures  have 
always  been  considered  a  great  rarity.  Isaac  Adler,  in  1912, 
called  attention  to  an  apparent  increase  in  primary  lung  tumors 
and  in  the  past  year  or  two  case  reports  have  been  noted  more 
often  in  medical  literature.  The  increase  in  the  number  of  cases 
at  Belle\'ue  Hospital  seems  to  bear  out  Adler's  observation. 

In  Bellevue  Hospital,  during  a  period  of  ten  years  ending 
July,  19 1 7,  there  were  three  primary  lung  neoplasms  autopsied; 
from  July,  19 17,  to  July,  19 19,  there  were  two  patients  with  new 
growths  of  the  lung  coming  to  autopsy.  On  the  other  hand, 
during  a  period  of  twenty  months  from  July,  19 19,  there  were 
autopsied  one  case  of  primary  sarcoma  of  the  lung,  four  cases  of 
primary  bronchial  growths,  one  adenocarcinoma  of  the  lung,  and 
one  adenocarcinoma  of  the  lung  arising  from  the  smaller  bron- 
chioles. These  seven  cases  have  been  made  the  subject  of  a 
paper  to  be  published  and  are,  therefore,  merely  abstracted  here. 

Case  T.  A  case  of  primary  lung  sarcoma,  presented  before  this  society 
in  March,  1920  (published  in  the  Proceedings  of  the  New  York  Pathologi/:al 
Society,  N.  S.,  vol.  20,  Nos.  1-5,  January-May.  1920"),  and  recorded  as  an 
alveolar  lung  sarcoma. 

Case  2.  The  patient  was  a  man  forty-nine  years  of  age.  married, 
colored,  a  janitor  by  occupation,  who  was  admitted  to  Bellevue  Hospital 
on  January  30,  1920,  and  died  February  11,  1920.  The  onset  of  his  illness 
occurred  four  weeks  previous  to  admission,  characterized  Iw  severe  pain 
in  the  upper  right  part  of  the  chest,  in  the  infraclavicular  region,  of  short 
duration  but  recurring  at  frequent  intervals ;  the  patient  also  suffered  from 
severe  dyspnoea  for  three  weeks.     The   family  history  was  irrelevant. 

Physical  Examination:  The  right  eye  was  absent  (removed  seven  years 
ago  because  of  trauma)  ;  the  left  eye  showed  arcus  senilis  and  the  pupils  re- 
acted shiggisiily  to  light.  There  was  no  marked  asymmetry  of  the  chest  and 
no  expansion  on  the  right  side.  Dullness  was  present  over  the  entire  right 
lobe;  there  were  no  breath  sounds  and  vocal  fremitus  was  diminished.  The  left 
lung  was  resonant,  the  breath  sounds  normal,  and  there  were  a  few  sibilant 
rales  at  the  base  posteriorly.    The  apex  of  the  heart  was  palpable  in  the  fifth 
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space.  17  cm.  lo  the  left:  there  was  no  cnlarKcment  at  the  base.  A  lonn,  soft 
systolic  murninr  was  heard  at  the  apex;  tlie  pulse  was  «)f  poor  quality.  There 
were  a  few  old  scars  present  over  the  tibia- ;  knee  jerks  were  not  obtained. 
Thoracentesis  showed  bloody  pleural  tUiid  (not  examined  microscopically)  ; 
the  urine  w  as  normal  and  the  sputum  ncRativc  for  tubercle  bacilli ;  Wasscr- 
mann  reaction  was  nefjative.  X-ray  sliowed  an  effusion  into  the  right 
pleural  cavity.  The  ti-niperaturc  varied  Ix'tween  98.8"  and  100°  F. ;  respi- 
rations 24  to  3^:    pulse  80  to  I  JO. 

niiignosis:  Chronic  endocartlitis ;  myocardial  insufficiency  with  decom- 
jMrnsation. 

.-iulofsy  (abstract  of  protocol):  Tlic  left  lung  was  easily  removed  and 
was  voluminous.  The  pleura  was  glistening  and  free  from  adhesions  and 
exudate.  The  lung  pitted  on  pressure  and  was  cottony  to  the  touch.  It 
cut  with  difficulty  and  the  cut  surface  was  dry.  The  right  lung  was  re- 
moved with  difficulty  due  to  fibrous  a<lhesions  which  were  especially  firm 
posteriorly.  Between  the  visceral  and  parietal  layers  there  were  about 
200  cc.  of  bloody  fluid  and  partly  clotted  exudate,  which  showed  a  network 
of  fine  fibrin.  The  pleura  was  enormously  thickened,  dense  and  white.  The 
lung  was  large,  greatly  increased  in  weight,  solid  and  non-crepitant  through- 
out. On  section,  the  upper  lobe  contained  a  large,  irregularly  shaped  tumor, 
which  presented  a  variegated  appearance,  and  was  yellow,  reddish-yellow  and 
gray  in  color,  extremely  soft  and  friable.  It  bulged  from  the  cut  surface.  The 
tumor  occupied  almost  the  entire  upper  lobe,  there  being  only  an  area  of 
about  I  to  2  cm.  of  lung  tissue  surrountling  the  tumor.  This  tissue  was 
solid,  non-crepitant  and.  on  section,  gray  and  rough,  as  was  also  that  of 
the  lower  lobe.  The  alveoli  on  pressure  exuded  quantities  of  thick,  cream- 
colored  fluid.  The  bronchi  were  congested,  but  showed  no  other  naked 
eye  changes.  The  peribronchial  lymph  nodes  were  enlarged  and.  on  section, 
showed  a  white  friable  tissue,  probably  metastatic  tumor  tissue. 

.■inatomual  Diagnosis:  Right  lung— liemothorax ;  thickened  pleura; 
fibrinous  pleuritis:  primary  carcinoma  of  upper  lobe:  lobular  pneumonia  of 
lower  lobe.     Left  lung — emphysema. 

Microscopic  Exaniiualiou:  Microscopically,  tlie  tumor  in  tlic  lung 
showed  small  epithelial  cells,  fairly  uniform  in  size,  witli  many  mitotic  figures, 
solidly  filling  most  of  the  lung  alve<»li ;  only  here  and  there  were  there 
remains  of  unoccupie<l  lung  alveoli.  Microscopic  diagnosis:  Carcinoma, 
arising  from  the  alveolar  epitiielium  of  the  lung. 

Case  3.  The  patient  was  a  man  sixty-one  years  of  age,  Scotch,  mar- 
ried, a  carpenter  by  occupation,  who  was  admitted  to  liellevue  Hospital 
on  April  24.  1920,  and  died  June  27,  1920.  He  stated  thai  he  had  had  a 
chronic  winter  cough  for  years;  malaria  twenty  years  ago;  five  years  ago 
complete  blindness,  diplopia ;  influen/a  one  year  ago  with  sudden  onset,  pain 
in  chest,  fever,  and  cough  for  seven  weeks.  Marital  history:  wife  and  five 
children  living,  one  child  died  in  infancy,  cause  unknown.  Habits:  bowels 
regular,  occasionally  mxturnal  urination  is  excessive;  cofTee  taken,  occasion- 
ally  alcohol;     tolncco;     one    pound    i)er    montli.      I'amily    history:     mother 
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and  father  dead,  latter  at  ninety  years  of  age ;    two  brothers  and  one  sister 
alive  and  well. 

In  the  middle  of  December  the  patient  began  to  cough  and  expectorate 
and  feel  tired.  This  progressed  gradually  until,  at  the  end  of  February,  he 
expectorated  about  one-half  ounce  of  bright  red  blood.  Thereafter  he  be- 
came very  w^eak  with  pain  in  chest,  and  had  to  give  up  work ;  he  was 
unable  to  stay  in  bed  because  of  feeling  of  pressure  and  cough,  and  slept 
sitting  up.  There  were  constant  knife-like  pains  in  the  left'  chest,  exag- 
gerated by  cough  and  deep  respiration  ;  also  anorexia  and  marked  dyspnoea 
on  exertion. 

Pliysical  E.vaiiiiiiatioii :  The  thorax  was  well  developed  and  there  was 
slight  retraction  of  both  clavicular  fossae.  The  apex  beat  of  the  heart  was  heard 
in  the  fifth  space;  there  were  no  murmurs  or  thrills;  the  left  border  was 
not  definable ;  pulses  equal ;  arteries  sclerotic.  The  lungs  showed  limited 
expansion  on  the  left  side;  the  left  lung  was  flat  throughout,  no  breath 
sounds  or  rales.  The  right  lung  was  resonant ;  the  inspiration  exaggerated, 
and  there  were  fine  rales  posteriorly  during  inspiration  and  large  and  fine 
rales  anteriorly.  Physical  examination  was  otherwise  negative.  On  May 
loth,  it  was  noticed  that  the  veins  of  the  upper  part  of  the  chest  and  neck 
were  dilated ;    there  were  also  marked  cyanosis  and  dyspnoea. 

Fluoroscopic  examination  showed  the  left  side  to  be  dense ;  there 
were  mottled  areas  and  extension  of  infiltration  on  the  right  side ;  the 
surface  of  the  lung  was  e.xtremely  hard  and  nodular,  and  suggested  a  new 
growth.     X-ray  diagnosis :    New  growth. 

■  The  urine  was  negative;  blood  count  showed  white  blood  cells  13,000; 
differential  count:  polymorphonuclears  78  per  cent.,  transitionals  11  per 
cent.,  eosinophiles  i  per  cent.,  lymphocytes  5  per  cent.,  large  mononuclears  5 
per  cent. ;  sputum  negative  for  tubercl'e  bacilli  on  fourteen  different  occa- 
sions. The  temperature  varied  between  100  and  loi  and  at  one  time  rose 
to  102°  F. ;  pulse  78  to  104 ;  respiration  20  to  S--  The  patient  lost  nine 
pounds  during  his  stay  in  the  hospital  (150  to  141  pounds).  The  Wasser- 
mann  test  was  negative. 

Autopsy:  On  opening  the  left  pleural  cavity,  a  large  amount  of  dark, 
viscid  fluid  escaped.  The  lung  w-as  soft  and  densely  adherent  to  the  peri- 
cardium and  to  the  chest  wall.  The  organ  could  not  be  separated  as  a 
whole,  but  had  to  be  torn  from  the  chest  wall  and  mediastinum  in  shreds. 
The  lung  w'as  collapsed,  soft,  and  everywhere  contained  nodules  which 
varied  in  size  from  that  of  a  small  pea  to  about  half  the  size  of  a  hen's 
egg.  The  rest  of  the  lung  tissue  was  soft  and  pulpy,  and  there  was  very 
little  evidence  of  air-containing  tissue.  The  left  bronchus  contained  two 
small  nodules  about  the  size  of  a  pea,  which  extended  into  the  lung.  In  the 
ape.x  of  the  upper  lobe  there  was  an  encapsulated  mass,  about  5  cm.  in 
■diameter,  from  which  creamy  pus  was  expressed.  The  walls  of  this 
abscess  were  made  up  of  white,  friable  tissue.  There  was  no  evidence  of 
other  abscesses.  The  right  lung  was  free  in  the  pleural  cavity,  without 
adhesions,  and  was  readily  removed.  On  section,  the  greater  part  of  the 
lung    was    air-containing,    but    throughout    there    were    small,    hard    nodules 
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which  varied  in  size  from  that  of  a  pea  to  about  half  the  size  of  n  lien's 
eRir.  The  intervening  huig  tissue  was  dark  re«l  in  color  but  crepitant.  The 
rinht  bronchus  showed  no  cviilence  of  infiltration.  The  pleural  cavity  con- 
tained no  Huid  anti  ntt  adhesions. 

.iHatomual  Puin>'>^sis:  Lun^s — carcinoma;  chronic  fibrinous  pU-uritis; 
atelectasis;  abscess;  acute  bronchitis:  carcinoma  of  bronchus  (left). 

.Mii'rosiof>ic  lixamiiuiliim :  Microscopically  the  lungs  showed  large, 
pale  staining  cells,  with  prominent  nuclei,  appearing  in  cords  or  strands, 
and  occupying  the  lung  alveoli.  There  was  but  little  of  a  connective  tissue 
framework  present.  The  nodules  in  the  right  lung  were  similar  to  those 
in  the  left.  Microscopic  diagnosis:  Carcinoma  arising  from  nutcous  glands 
of  left  bronchus. 

Case  4.  Adult  male,  f'fty-one  years  of  age,  married,  .Xmcrican,  ad- 
mitted to  Bellevuc  Hospital  Septend»er  g,  19.20.  <lied  September  14,  1920.  The 
patient  stated  that  he  had  l)een  engaged  in  newspaper  work  since  he  wa.^ 
twenty-one  years  of  age;  he  smoked  a  moderate  amount  of  cigarettes  and 
took  alcohol  occasionally;  he  had  measles  and  diphtheria  during  childhood; 
wife  and  one  child  alive  and  well. 

The  onset  of  the  patient's  illness  occurred  in  I'ebruary  with  grippe,  at 
which  time  he  was  confmed  to  his  bed  for  one  week.  Since  then,  he  suf- 
fered from  CKUgh.  dyspncea,  pain  in  chest,  chills,  fever,  and  nii^ilu  sweats: 
lost  weight  an<l  strength:  moderate  expectoration,  anorexia,  no  hemoptysis. 

Physitol  Ilxamiuation:  The  patient  appeared  to  be  well  developed  and 
well  nourished,  but  chronically  ill.  The  lungs  showed  very  little  expansion  on 
the  right  side;  posteriorly  vocal  fremitus  was  absent  from  the  midscapular 
region  to  the  base;  there  was  llatne^s  over  the  same  area  and  no  breath 
sounds;  alxjve  this  area  there  was  harsh  breathing  with  few  rales.  Respi- 
rations were  impaired  at  the  apex  on  the  left  side  and  there  were  com- 
pensatory breath  sounds  throughout  the  left  lung.  The  liver  was  |)alpable 
and  there  was  a  mass  in  the  lower  hypochondriac  region,  firm  and  slightly 
nodular,  moving  on  respiration.  Twelve  hundred  c.c.  of  blood-tinged  fluid 
were  removed  from  the  right  side  on  September  10.  and  300  c.c.  of  simi- 
lar fluid  were  remove<l  from  the  left  side  on   Sc|)tend)cr   11. 

X-ray  examination  showed  the  right  chest  to  be  ai>i>arently  full  of  fluid; 
the  left  chest  «.howed  two  rounded  areas  of  consolidation  :  diagnosis,  meta- 
static lung  tumor.  X-ray  of  the  kidney  showed  nothing  abnormal.  On  the 
day  Inrforc  death  occurred,  the  patient  became  very  weak,  the  pulse  rapid 
and  the  temperature  subnormal. 

The  sputum  was  negative  for  tubercle  bacilli  on  three  examinations.  Tlie 
pulse  varie<l  lietween  \iO  and  130;  temperature  97°  to  98°  I'.;  respirations 
24  to  .V4.  The  urine  showed  a  trace  of  albumin  aiul  granular  casts ;  Wasser- 
mann  reaction  negative. 

niaynnsis:  Carcinoma  of  stomach  witli  metastases  in  lungs;  tnlnr- 
culofiis:  effusion  on  right  side. 

Autopsy:  On  o|>ening  the  chest,  the  pericardium  was  pushed  over 
to  the  left  of  the  mid-sternal  line.  The  right  pleural  cavity  was  filled 
with  a  sero-sanguinous  fluid  which  ha<l  pushed  the  right  lung   (atelectatic) 
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into  tlie  cardio-hepatic  angle.     The  excessive  amount  of   fluid  explained  the 
descent   of   the   diaphragm. 

The  left  lung  was  removed  easily,  and  was  about  normal  in  size.  At 
the  apex,  however,  there  was  a  large,  firm  nodule,  about  the  size  of  a  plum. 
In  the  center  of  the  upper  lobe  was  a  smaller  nodule  about  the  size  of  a 
walnut.  The  rest  of  the  upper  lobe  was  crepitant.  In  the  lower  lobe  there 
was  a  hard  nodule,  about  the  size  of  a  plum,  but  tlie  rest  of  the  lung  was 
crepitant'.  On  section,  these  nodules  were  composed  of  whitish,  somewhat 
soft  tissue,  and  had  an  irregular  outline.  The  pleura  was  smooth  and 
glistening. 

The  right  lung  was  small  and  pushed  into  tlie  cardio-hepatic  angle. 
Only  the  periphery  of  the  organ  was  crepitant  and  seemingly  not  involved. 
The  inner  half  was  made  up  of  new  growth.  The  mediastinal  lymph  nodes 
were  involved  and  appeared  as  large,  white  conglomerate  masses.  These 
lymph  nodes  were  so  intimately  associated  with  the  tumor  growth  of  the 
lung  that  lymph  nodes  and  lung  had  to  be  removed  en  masse.  The  right 
pleural  cavity  contained  about  two  quarts  of  sero-sanguinous  fluid.  The 
pleura  was  studded  with  cluster-like  white  growths,  most  marked  on  the 
lateral  and  diaphragmatic  surfaces.  The  bronchus  on  the  right  side  was 
thickened,  white  and  of  a  fibro-cartilaginous  consistence,  and  merged  with 
the  lymph  nodes  and  extended  into  the  lung. 

The  right  kidney  was  of  normal  shape  and  size.  The  capsule  stripped 
easily  and  exposed  a  smooth  surface.  Dififerentiafion  between  cortex  and 
medulla  was  well  shown.  The  substance  of  the  kidney  was  firm  to  the 
touch.  The  left  kidney  was  about  twice  the  normal  size  and  to  it  was 
attached  a  large  amount  of  fatty  tissue.  On  section,  the  cut  surface  showed 
the  medulla  to  be  replaced  by  a  mass  of  yellowish-white,  soft  material. 
The  growth  had  infiltrated  the  upper  pole,  but  in  the  lower  part  there  was  a 
zone  of  intact  cortex.  The  capsule  was  so  intimately  attached  to  the  growth 
that  it  was  difficult  to  distinguish  it  and  to  peel  it  ofif. 

Anatomical  Diagnosis:  Carcinoma  of  right  lung  with  metastases  in 
mediastinal  lymph  nodes,  pleura,  and  left  lung;  atelectasis  (right)  ;  hydro- 
thorax  (right);  apical  adiiesions  of  left  lung;  metastatic  carcinoma  of  left 
kidney. 

Microscopic  Exainiiiation:  Microscopically,  the  lung  tumor  was  similar 
in  appearance  to  the  one  described  in  the  last  case.  The  kidney  metastases 
in  their  morphology  were  similar  to  those  of  the  lung.  INIicroscopic  diag- 
nosis :    Carcinoma  arising  from  mucous  glands  of  right  bronchus. 

Case  5.  Adult  male,  thirty-eight  years  of  age,  Irish,  married,  elec- 
trician by  occupation.  Family  history :  father  died  as  the  result  of  an  acci- 
dent, mother  of  old  age,  one  brother  died  of  pneumonia  and  one  sister  during 
childbirth;  one  sister  living.  Tlio  patient  stated  that  he  drank  tea  and 
smoked  tobacco  excessively,  but  liad  not  taken  alcohol  in  eight  years;  he  had 
gonorrhoea  twenty  years  ago.  His  illness  began  on  November  iQ,  1919,  with 
cough  and  pain  in  right  chest  and  thick  yellowish  expectoration.  In  De- 
cember of  the  same  year  the  sputum  became  streaked  with  blood ;  the 
expectoration    was   greatest   in   the   morning.      Tlic   patient    lost   considerable 
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wright    (dropped   from   175  to   145  pounds   in   four  aiul  a   lialf  nioiitlis)   and 
became  pale. 

/'AyxiVfl/  lixamination:  There  was  marked  dullness  over  llie  upper  tliirtl 
of  the  riRht  chest  anteriorly  and  from  the  apex  to  the  spine  of  tlie  scapula 
posteriorly.  The  chest  was  asynnnctrical  and  there  was  <linunishe<l  exp.ilision 
of  the  rijjht  side.  The  percussion  note  was  dull  over  tiu-  tipper  part  of  the 
right  chest,  and  extending  down  to  the  second  rih  and  Iteliind  to  the  spine 
of  the  scapula.  The  breathing  was  high  pitched  over  this  area  and  many 
coarse  and  fine  dry  rales  were  heard.  The  heart  was  situated  in  the  third 
space,  extending  two  and  three-quarter  inclies  to  the  right  aiul  two  and  one- 
half  inches  to  the  left.  l*"luoroscopic  examination  showed  almost  com|)Icte 
consolidation  of  upper  half  of  right  upper  lol»e.  with  a  cavity  al)out  the  size 
of  a  small  onion  situated  anteriorly,  about  opposite  the  third  rib,  this  cavity 
being  partly  filled  by  tlui<l.  No  physical  signs  of  a  cavity  could  be  made 
out.  The  patient  expectorate*!  about  four  ounces  of  sputum  per  day. 
These  sj-mptoms  continued,  the  patient  losing  weight  rapidly.  He  had  three 
severe  attacks  of  pulmonary  hemorrhage,  succumbing  to  the  last  attack  quite 
suddenly  on  October  8,   1920. 

The  sputum  was  examined  fourteen  times  for  tubercle  bacilli  with  neg- 
ative results.  The  urine  showed  a  faint  trace  of  albumin  and  an  occasional 
granular  cast.  Blood  count  showed  white  blood  cells  19.200;  polymorphonu- 
clears 82  per  cent,  transitionals  i  per  cent.,  lymphocytes  14  per  cent.,  eosino- 
philes  3  per  cent.  The  temperature  was  102"  F.  on  admission,  but  remained 
normal  during  his  stay  in  the  hospital.  The  Wasscrmann  reaction  was  neg- 
ative on  two  occasions. 

The  patient  was  first  seen  in  December,  i')i9.  when  fluoroscopic  ex- 
amination showed  a  small  dcu'^e  shadow  at  the  hilus  of  the  rinlit  lung,  about 
1.5  cm.  in  width  by  4  or  5  cm.  in  length.  Subsequent  frequent  fluoroscopic 
examinations  showed  this  shadow  to  expand  and  cover  the  upper  lobe 
as  a  more  or  less  concentric  mass,  the  shadow  becoming  darker  as  time 
went  on. 

Autopsy:  On  opening  the  chest,  the  left  pleural  cavity  was  normal. 
The  righr  pleural  cavity  was  almost  completely  obliterated  by  fibrous  ad- 
hesions which  were  markedly  firm  and  almost  stony  bard  in  the  region  of 
the  upper  lf»be  in  the  posterior  portion.     The  thymus   was  replaced   by  fat. 

The  left  lung  in  the  gross  was  normal.  The  right  lung  was  removed 
with  difficulty  and  its  surface  was  covered  by  fibrous  ban<ls.  .Mong  the 
upper  lobe  it  had  become  a  dense,  white,  almost  calcific  blanket.  On  sec- 
tion of  the  lung,  two  abscess  cavities  were  found,  one  in  the  upper  lobe. 
the  other  in  the  lower  lobe.  Bf»th  these  abscess  cavities  measured,  roughly, 
8  to  10  cm.  in  diameter,  though  the  one  in  the  upper  lobe  was  larger  than 
that  in  the  lower  lol)e.  Both  cavities  contained  a  mass  of  bl«)od  clot.  The 
cavity  in  the  upper  lobe  situated  near  the  lower  margin  was  lined  with  a 
whitish  flake-like  substance,  friable  and  easily  removed.  There  was  no  firm 
delineating  membrane  surrounding  either  cavity.  The  remainder  of  the 
upper  IoIk"  was  hard.  On  section,  it  was  of  a  grayish,  opaque  api)earance, 
and   through   it    wdiated   massive   streaks   of   fibrous   tissue   arising    from    a 
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dense  white  structure  at  the  hilus  This  firm  mass  was  found  connected 
with  the  primary  upper  right  bronchus  from  which  it  apparently  took  origin. 
The  bronchus  was  completely  surrounded  by  tumor  tissue  and  finally  merged 
with  it.  The  abscess  in  the  lower  lobe  was  situated  near  the  upper  portion 
and,  except  for  blood  clot,  it  contained  nothing  worthy  of  record.  There 
was,  however,  very  little  odor  to  the  organ.  The  lower  portion  of  the  lobe 
was  slightly  congested.  The  middle  lobe  was  somewhat  compressed  and 
firmly  bound  to  the  upper  and  lower  lobes  by  dense  adhesions.  The  branches 
of  the  bronchi  contained  blood  clot  and  were  streaked  with  blood.  Hcm- 
morrhagic  foci  in  the  abscesses  could  not  be  determined. 

Anatomical  Diagnosis:  Epithelioma  of  lung  and  bronchus  (right)  ; 
abscesses  of  lung  (secondary)  ;  chronic  interstitial  pneumonia ;  chronic  ad- 
hesive pleuritis ;    pulmonary  osteo-arthropathy. 

Microscopic  Examination:  Microscopic  sections  taken  from  several  areas 
of  the  lung  and  bronchus  showed  a  very  cellular,  squamous  cell  tumor  in 
which  there  were  typical  pearl  formations.  Microscopic  diagnosis :  Epithe- 
lioma of  right  lung  arising  from  the  right  bronchus. 

W.  G.  MacCallnm  {Text-Book  of  Pathologv,  p.  961)  refers 
to  a  series  of  primary  lung  tumors,  among  which  were  several 
instances  of  a  large  cavity  in  the  lung,  lined  by  opaque,  yellowish- 
wdiite,  friable,  crumbling  tissue,  in  some  of  which  the  bronchus 
could  be  traced  directly  into  the  cavity,  its  wall  becoming  thick- 
ened by  a  new  growth  of  the  mucosa,  which  l)ecame  con- 
tinuous with  the  margins  of  the  lining  of  the  cavity.  Alicro- 
scopically,  the  tumor  was  made  up  of  strands  of  atypical  strati- 
fied epithelium,  showing  all  the  characteristics  of  cutaneous  can- 
cers. ]MacCallum  believes  it  may  be  an  example  of  metaplasia, 
but  also  suggests  that  it  may  be  dependent  upon  an  embryonic 
displacement  of  cells  destined  to  become  squamous  epithelium. 
These  tumors  seem  to  be  in  accordance  with  the  one  which  we 
encountered. 

Case  6.  Adult  male,  forty-one  years  of  age,  married,  a  packer  by  occu- 
pation, admitted  to  Bellevue  Hospital  April  3,  1920,  died  June  18,  1920.  The 
patient's  father  died  at  the  age  of  sixty,  cause  unknown ;  mother  died  at 
fifty-five  of  stomach  trouble ;  two  sisters  died  at  the  ages  of  twenty-seven 
and  twenty-nine,  respectively,  cause  unknown.  Previous  history — the  patient 
had  had  measles,  pertussus,  bronchitis,  scarlatina :  in  adult  life,  recurrent 
bronchitis;  operative— circumcision  and  varicocele;  had  gonorrhcva  at  the  age 
of  twenty,  no  lues.  Ha!)its :  drank  cofi'ee,  tea,  whiskey  and  beer;  bowels 
regular;    nocturia  for  past  three  or  four  vcars. 
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The  onset  of  his  iUncss  occurred  in  December,  1919.  witli  pain  in  the 
right  chest  posteriorly,  in  the  scapular  regitm ;  was  strappc<l  by  a  doctor 
and  told  to  go  back  to  work.  Two  weeks  later,  he  sto|)pc(i  work  again  and 
rested  for  three  weeks  on  account  of  pain  in  chest,  fever,  and  cough  with 
expectoration.  His  sputum  was  examined  o!i  three  occasions  ;ind  found  nega- 
tive for  tul>erclc  bacilli.  .\t  the  end  of  tlircc  weeks,  he  felt  better  and  re- 
turned to  work  for  two  day.s,  when  .symptoms  recurred,  and  then  he  noticed 
swelling  of  the  veins  of  the  neck.  He  went  to  a  hospital,  remained  there 
forty-seven  days,  and  was  then  referred  to  Memorial  Hospital  for  treat- 
ment of  tumor  of  chest.  X-ray  at  the  first  hospital  was  negative  for  new 
growth.  Dyspna'a  became  gradually  marke<I,  also  headaches,  vertigo  with 
coughing  and  numbness  an<l  tingling  in  left  arm  after  violent  coughing.  He 
lost  alwiut  twenty  pounds  in  weight  in  four  months. 

Physical  Examination:  There  was  no  cyanosis  or  dyspncra  in  the  rc- 
cuml)ent  position.  The  veins  of  the  neck,  back  and  arm  were  dilated  and 
prominent.  There  was  no  limitation  of  expansion  of  the  lungs  and  tactile 
fremitus  was  diminished  at  tlie  right  base  posteriorly  and  laterally.  There 
was  flatness  over  the  same  area,  and  harsh  vesicular  breathing  at  the  right 
apex  pcsteriorly,  just  above  the  area  of  flatness.  The  breath  sounds  were 
broncho-vesicular,  almost  bronchial,  and  were  absent  at  the  base.  Normal 
vesicular  sounds  were  heard  over  the  left  chest.  Heart— apex  beat  not 
visible;  faintly  palpable  with  point  of  maximum  intensity  in  the  fifth  space, 
three  and  three-quarter  inches  from  mid-sternal  line;  no  thrills;  no  en- 
largement by  percussion ;  no  murmurs ;  pulses  regular.  The  abdomen  was 
negative  on  external  examination.  The  axillary  and  right  cervical  lymph 
nodes  were  palpable.  On  May  20,  100  c.c.  of  clear  straw-colored  fluid  were 
removed  from  the  right  chest;  on  June  6.  125  c.c.  were  aspirated  and  on  June 
17,  625  c.c.  of  reddish  clear  fluid  were  removed  (sp.  gr.  1.018.  much  filjrin). 
On  May  27.  right  hemiparesis  was  noted,  also  slight  motor  aphasia.  On  June 
15.  the  patient  l>ccamc  drowsy,  but  was  still  rational,  with  frequent  hiccough. 

Three  X-rays  were  taken;  the  first  showed  pleural  effusion  (4/9/20); 
the  second,  interlobar  abscess  between  right  up|)er  and  middle  lobes,  effusion 
in  right  costo-phrenic  space  (5/17/20)  ;  the  third,  new  growth  of  lung  with 
pleural  effusion,  no  metastasis  in  bony  skull. 

The  urine  was  negative;  Wasscrmann  reacti(»n  on  blood  and  spinal 
fluid  negative;  colloidal  gold  reaction  on  spinal  fluid  negative.  The  tem- 
perature varied  l)etwecn  99^?°  and  102"  F..  averaging  about  loi";  respira- 
tions 18  to  i2;   pulse  K8  to  120. 

On  June   18.  the  patient  died. 

Autot>sy:  The  right  pleural  cavity  was  <listende(l  by  pale  brownish- 
colored  fluid  in  the  form  of  pockets.  The  right  lung  was  everywhere  firm 
to  the  touch  and  it  was  chiefly  adherent  over  the  sides.  The  costal  pleura 
was  thickened  and  on  the  pleura  near  the  sixth  and  seventh  ribs  there  was 
a  firm  tumor  mass,  whitish  in  color,  measuring  about  one  inch  in  diameter. 
The    right    bronchus    was    everywhere    infdtrated    with    firm,    while    tumor 
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growth.  The  upper  lobe  was  bluish  red  in  color  and  presented  a  number 
of  what  appeared  to  be  abscesses  of  smaller  size.  The  lower  lobe  con- 
tained in  its  center  a  considerable  amount  of  softened,  whitish  material,  re- 
sembling the  appearances  of  a  lung  undergoing  resolution.  The  left  lung 
showed  compensatory  emphysema  and  the  upper  lobe  was  large  and  e.x- 
tended  somewhat  over  the  middle  line.  Section  presented  no  other  appear- 
ances than  that  of  congestion  ;  the  bronchi  were  normal  in  appearance  ex- 
cept for  congestion  of  the  mucous  membrane. 

Anatomical  Diagnosis:  Primary  tumor  of  right  bronchus  with  meta- 
stases in  right  cerebellar  lobe  and  right  kidney. 

Microscopic  Examination:  jNIicroscopically,  the  tumor,  as  well  as  its 
metastases,  presented  large,  clear,  pale  staining  cells,  similar  to  those  found 
in  the  above  described  bronchial  growths.  Microscopic  diagnosis :  Carci- 
noma of  right  bronchus. 

Case  7.  The  patient  was  a  woman  sixty-six  years  of  age,  who  was  ad- 
mitted to  Bellevue  Hospital  February  9,  1921,  and  died  February  27,  1921. 
She  stated  that  she  had  lost  considerable  weight  during  the  past  year  (ex- 
act amount  not  known)  ;  appetite  was  poor,  and  bowels  constipated.  She 
also  stated  that  she  had  been  operated  on  for  cystocele  (date  not  given). 
The  onset  of  her  illness  occurred  four  weeks  previous  to  admission  to 
the  hospital,  characterized  by  pain  in  the  left  side  of  the  chest,  with  cough- 
ing and  gradual  loss  of  strength  and  weight.  Associated  with  this  condition 
she  developed  edema  of  the  lower  extremities  with  some  arthritis  of  the 
left  hip ;    she   expectorated  small  amounts  of  dark  rusty  sputum. 

Physical  Examination:  Revealed  an  elderly  female,  weighing  about  no 
pounds,  poorly  developed  and  nourished.  The  skin  was  dry  and  scaly ;  no 
palpable  adenopathies ;  marked  anaemia.  The  pupils  reacted  to  light  and 
accommodation.  The  patient  held  her  head  forward  as  though  too  weak 
to  support  it  and  there  seemed  to  be  some  separation  between  the  seventh 
cervical  and  first  dorsal  vertebrje.  The  thorax  was  poorlj^  developed  and  no 
apex  beat  was  visible.  There  was  some  dullness  with  increased  breath 
sounds  over  the  left  upper  lobe  and  crepitant  rales  over  the  right  middle 
lobe  anteriorly  and  in  the  left  axilla  in  the  fifth  and  sixth  interspaces.  The 
heart  was  not  enlarged;  there  were  no  murmurs;  the  sounds  were  distant 
and  of  poor  quality  and  the  vessels  sclerosed.  The  liver  was  felt  two 
fingers'  breadths  below  the  costal  margin  ;  the  spleen  and  kidneys  were  not 
palpable.  There  were  no  varicosities  or  ulcers  of  the  lower  extremities ; 
the  knee  jerks  were  normal;  no  Babinski  or  Oppenheim.  On  February  10, 
many  crepitant  and  subcrepitant  rales  were  noted,  with  dullness  and  distant 
bronchial  breathing  over  the  left  infraclavicular  region,  and  on  Feliruary  26, 
there  was  consolidation  of  the  left  lobe. 

The  urine  was  amber-colored,  sp.  gr.  i.oio,  reaction  acid,  albumin  faint 
trace,  glucose  negative,  granular  casts,  few  red  blood  cells.  Blood  count : 
Leucocytes  6,800,  number  of  cells  counted  50,  polymorphonuclears  70  per 
cent.,  transitionals  3  per  cent.,  lymphocytes  27  per  cent.  The  Wassermann 
reaction  was  negative;  the  sputum  was  negative  for  tuberculosis.  The 
temperature  was  101.6°  F.  on  admission  and  varied  between  98.4""  and  103.4°. 
The  pulse  varied  between   110  and   140. 
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Clinifal  Diagnosis:    Chronic  interstitial  pneumonia. 

.■iutof'sy:  On  opening  the  chest,  the  precordial  area  appeared  normal  in 
$i*e.  the  right  border  being  overlapped  by  the  edge  of  the  right  lung.  The 
right  pleural  cavity  had  scattered  strands  of  loose  fibrous  adhesir>ns  over  it 
The  left  pleural  cavity  had  many  easily  broken  down  adhesions  extending 
over  the  upper  Mk.     Hoth  cavities  were  dry. 

The  lungs  did  not  collapse  completely  when  removed.  The  surface  of 
both  lungs  presented  a  lobulated  appearance.  Smoothly  rounded  lobules,  i 
to  3  cm.  in  diameter,  were  marked  off  by  deep  fissures  so  that  the  appear- 
ance was  similar  to  that  of  a  hi)bnailcd  liver  with  very  large  knobs.  This 
lobulation  extended  throughout  practically  the  whole  of  both  lungs,  but  was 
less  marked  at  the  extreme  base.  The  lungs  were  heavy  and  felt  moderately 
firm,  except  for  the  extreme  right  base  and  the  lower  third  of  the  left  lobe. 
Each  individual  lobule  had  superficially  the  light  cottony  feeling  of  the 
emphysematous  lung,  but  on  deeper  pressure,  firmer  tissue  was  felt.  The 
surface  was  light  gray  and  mottled  with  anthracotic  pigment.  The  pleura, 
except  in  the  fissures  described,  had  a  smooth  glistening  appearance  but  not 
on  the  right  diaphragmatic  surface,  and  between  the  right  middle  and  lower 
lobes.  Here  it  had  lost  its  luster  and  there  was  an  adherent  exudate  of 
greenish  fibrin.  On  section,  the  Jung  presented  a  dirty  gray  appearance, 
imperfectly  aerated,  and  a  number  of  dilated  spaces  containing  greenish- 
yellow  pus.  These  were  lined  by  a  definite  membrane,  and  one  or  two 
admitted  a  probe  for  some  distance,  suggesting  that  they  were  bronchiectatic. 
The  smaller  bronchi  exuded  pus  on  pressure. 

The  hver  was  normal  in  size.  The  capsule  was  tliin  and  tense  and  some- 
what adherent  to  the  diaphragm  and  transverse  colon.  One  fibrous  nodule. 
alx)ut  as  cm.  in  diameter,  was  visible  beneath  the  capsule  on  the  anterior 
surface.    On  section,  it  cut  with  resistance  and  extended  into  the  liver  tissue. 

.'Inatomical  Diagnosis:  Right  lung:  organizing  pneumonia;  adeno- 
carcinr.ma ;  acute  fibrinous  pleuritis;  bronchiectasis;  emphysema;  puru- 
lent bronchitis.  Left  lung:  fibrinous  pleuritis;  interlobar  empyema;  puru- 
lent bronchitis;  bronchiectasis;  emphysema;  organizing  pneumonia ;  adeno- 
carcinoma. Liver:  corset  liver;  metastatic  nodule  (adenocarcinoma); 
perihepatitis. 

Sficroscot>ic  Examination:  Sections  from  the  lung  showed  a  fibrous  tis- 
sue hyperplasia  in  places,  together  with  many  areas  of  prominently  defined 
epithelial  growths  scattered  throughout  both  lungs.  Microscopic  diagnosis: 
Carcinoma  arising  from  the  finer  bronchioles  in  the  lung. 

The  diagnosis  of  primary  liinj;  tumors  presents  one  «»f  the 
most  interesting  as  well  as  one  of  the  most  difficult  problems  in 
clinical  medicine.  TTie  j)ossil)ility  of  metastases  fnun  a  symp- 
tomless growth  in  an  esoj)hagcal  diverticulum  or  a  small  growth 
in  the  gall-bladder,  thyroid,  etc.,  is  always  well  worth  considering. 
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No  positive  diagnostic  criteria  are  known.  Frequent  examina- 
tions with  the  fluoroscope  are  most  apt  to  reveal  a  progressive 
growth. 

Discussion: 

Dr.  Larkin  :  It  is  difficult  to  discuss  primary-  tumors  of  the  lung.  One 
of  the  present  specimens  is  a  large  tumor  centrally  located  which  has  all 
of  the  characteristics  of  tumors  which  are  primary  in  the  bronchi.  The 
ether  specimen  seems  not  to  be  connected  with  the  lung,  but  is  a  tumor 
which  is  invading  the  lung  secondarily  and  is  primarily  a  pleural  neoplasm. 
It  has  that  very  peculiar  character  of  incrusting  the  pleura,  sending  rami- 
fications into  the  lung  and  along  the  bronchi.  These  tumors  are  interesting, 
not  only  because  of  their  pathological  rarity,  but  also  because  of  the  clinical 
phenomena  during  the  life  of  the  patient.  I  have  in  my  collection  six  or 
eight  tumors  like  the  specimens  shown  here,  and  the  more  I  have  studied 
the  histology  of  the  type  of  tissue  in  order  to  arrive  at  a  conclusion  as  to 
where  the  tumor  originated,  the  more  I  am  bewildered.  The  tumor,  with 
the  incrustation,  seems  to  me  to  be  a  tumor  primary  in  the  pleura,  for  it  has 
the  physical  characters  of  ramifications  and  the  incrustation  of  the  pleura  and 
the  involvement  of  the  bronchi.  These  tumors  may  be  diagnosticated  from 
physical  evidence  during  the  life  of  the  patient,  for  they  are  usually  ac- 
companied by  large  amounts  of  pleural  exudate,  generally  hemorrhagic  in 
type.  A  number  of  years  ago  Dr.  Ewing  made  a  diagnosis  of  primary 
endothelioma  of  the  pleura  from  a  centrifugalized  exudate.  Only  recently 
I  have  seen  a  case  in  which  a  large  amount  of  hemorrhagic  fluid  was 
withdrawn  from  the  pleura  and  on  examination  of  the  centrifuged  sediment 
there  was  no  question  of  the  diagnosis  of  endothelioma.  At  autopsy  a 
tumor  of  the  right  lung  was  found,  which  is  exactly  similar  to  the  specimen 
shown  here  to-night. 

Dr.  Moschcowitz  :  I  do  not  think  the  diagnosis  of  primary  tumors  of 
the  lung  is  quite  as  difficult  as  Dr.  St.  George  makes  it  out.  The  ma- 
jority of  tumors  of  the  lung  seem  to  be  of  three  types :  first,  those  that 
resemble  mediastinal  tumors,  and  I  think  these  are  mostly  primary  tumors 
at  the  hilus  of  the  lung  arising  from  the  bronchus.  I  should  like  to  call  at- 
tention to  an  early  and  characteristic  sign,  and  that  is  the  fixation  of  the 
trachea.  It  has  very  little  lateral  and  vertical  mobility.  The  second  form  in 
which  tumors  of  the  lung  may  present  themselves  clinically  is  that  where 
you  find  a  solid  mass  situated  in  one  or  the  other  lung.  The  third  type 
simulates  pleurisy  with  effusion  and  this  is  the  one  which  I  think  offers 
the  most  difficult  problem  in  diagnosis.  I  find  that  you  can  often  make  a 
diagnosis  much  better  by  taking  the  centrifugalized  fluid,  fixing  it  in  formalin 
so  that'  it  comes  out  a  gelatinous  mass  from  the  bottom  of  the  test  tube, 
and  running  it  through  paraffine.  The  chances  of  finding  tumor  cells  are 
far  better  than  by  simply  making  a  smear. 

Dr.  Ewing:  This  winter  I  have  seen  at  autopsy  two  cases  of  epithelioma 
of   the   lung  arising  on    tuberculous  bronchitis — highly   malignant   squamous 
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carcinomas.  The  proporiion  of  cases  Dr.  St.  (icurKc  fountl  free  from 
tuberculous  lesions  is  unusual.  I  wonder  whether  he  has  thoroughly  searched 
the  tissues  for  tuberculous  lesions. 

Dr.  Larkin  :  Do  I  understand  Dr.  EwiuR  to  say  that  there  is  a  con- 
nection between  tuberculosis  of  the  peribronchial  tissues  and  the  malignant 
growths? 

Dr.  Kwinc.  :  In  these  cases  tliere  were  active  tuberculous  lesions  in  the 
lungs  from  which  the  epithelioma  developed. 

Dr.  L.^RKIN:    Were  the  tumors  of  any  Rreat  size? 

Dr.  Kwing:    No. 

Dr.  L.\rkin:    Was  the  diagnosis  macroscopical  or  microscopical? 

Dr.  Ewing:    Both. 

Dr.  St.  George:  In  answer  to  Dr.  Kwing's  question  as  to  whether  we 
searched  the  tissues  for  tuberculosis,  we  did.  The  only  one  that  showed 
?ny  evidence  of  tulnrrcnlosis  was  the  sarcoma  case  and  tliat  had  some  nodules 
at  the  apex. 

.-\s  regards  the  diagnosis  of  these  tumors.  I  do  not  want  to  convey 
the  impression  that  it  is  so  exceedingly  difficult,  although  to  differentiate 
a  primary  lung  tumor  from  a  metastasis  is  difHcult  to  some  extent.  Recently 
at  a  meeting  here  in  New  York  a  clinician  said  he  had  diagnosed  thirty  lung 
tumor  cases,  but  all  without  an  autopsy ;  hence  whether  they  were  correct 
diagnoses  is  a  debatable  question.  We  have  presented  only  those  cases  of 
primary  lung  tumor  which  can  be  proved  beyond  doubt  to  be  so.  Dr. 
Norrie  has  seen  a  number  of  these  cases  at  the  hospital  and  even  in  the 
patient  where  the  shadow  was  observed  growing  from  the  lung  he  was 
not  willing  to  make  a  diagnosis  of  tumor,  but  held  to  his  diagnosis  of 
abscess.  He  would  not  say  whether  they  were  primary  lung  tumors,  or 
were  metastatic.  In  the  autopsy  service  at  Bellevue  the  percentage  of  tumors 
metastasizing  into  the  lung  is  rather  large,  and  we  hesitate  to  make  a 
diagnosis  of  primary  lung  tumor. 

I  do  not  know  which  specimen  Dr.  Larkin  referred  to  as  being  an 
endothelioma,  but  I  l»clicve  it  is  the  one  which  1  had  seen  six  weeks  after 
onset  of  symptoms  and  which  showed  the  sliadow  at  the  hilus.  I  knew 
the  man  very  well  and  followed  him  up.  In  another  hospital  they  had  made 
a  diagnosis  of  tuberculosis  in  his  case,  largely  I  believe  because  they 
otitained  a  +-|— f-+  tuberculous  complement  fixation.  I  had  him  fluoroscopcd 
repeatedly  during  the  following  months,  and  we  found  the  shadow  to  grow 
out  and  into  the  lung.  I  think  it  is  fair  to  assume  that  it  is  a  bronchial 
growth.  Some  of  the  sections  are  suggestive  of  the  tumor  starting  from  the 
glands  of  the  bronchus. 
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NATHANIEL   B.    STANTON,    M.D. 
{From    the   Laboratory    of    the   Lenox  Hill   Hosl^ital,   Xerc    York    City) 

In  his  text-book  on  Neoplastic  Diseases,  Ewing  states  that 
probably  one  per  cent,  of  all  deaths  are  due  to  brain  tumor,  while 
Tooth  in  an  analysis  of  632  cases  gives  as  the  relative  frequency 
in  location  :  tumors  of  the  brain  proper  94  per  cent.,  of  the  pituitary 
2  per  cent.,  and  of  the  pineal  gland  less  than  one  half  of  one  per 
cent.  Based  on  an  analysis  of  434  cases,  the  frequency  of  ^•ari- 
ous  histological  types  is  tubercle  183,  gumma  45,  sarcoma  113, 
glioma  127,  osteoma  4.  and  cholesteoma  2. 

The  cases  recorded  in  the  present  report  are  of  the  pituitary 
and  pineal  glands.  Of  the  various  histological  types  encountered 
in  the  pituitary  gland  the  order  of  frequency  is  diffuse  hyper- 
plasia with  focal  adenoma,  adenocarcinoma,  and  last  sarcoma. 
An  analysis  of  sixty-eight  cases  of  pineal  tumor  gives  as  the  most 
common  types  in  the  order  of  frequency :  cysts  either  with  or 
without  tumor  growth,  teratomata,  and  finally  ependymal  glioma. 

The  general  symptomatology  of  cerebral  neoplasms  may  be 
considered  under  three  headings:  (a)  symptoms  common  to  all 
tumors,  such  as  headache  and  evidence  of  increased  intracranial 
pressure;  (b)  localizing  symptoms,  such  as  paralysis;  (c)  symp- 
toms due  to  disturbance  of  special  function  associated  with  neo- 
plasms of  the  pituitary  and  pineal  glands. 

The  special  symptoms  arising  from  neoplasms  in  the  pituitary 
may  be  divided  into  two  groups :  (  i )  the  cephalic  type,  in  which 
pressure  symptoms  are  predominant;  {2)  the  dystro]iliic  type,  in 
which  disturbances  of  growth  are  ])r()niinent  symptoms.  In  the 
cephalic  type  the  chief  com])laints  are  headaches,  dizziness  and 
paralyses,  or  interference  with  otlier  ])ortions  of  the  visual  ap- 
paratus. The  dystrophic  type  may  again  l)e  divided  into  four 
groups:  giantism  with  or  without  acromegaly,  infantilism,  acro- 
megaly, and  that  condition  spoken  of  as  adiposis  genitalis. 
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The  tumors  of  tlic  pineal  j^laml  .show  as  endocrine  disturb- 
ances: hyi)ertrophy  of  the  sexual  organs,  overgrowtli  i-f  the  pubic 
hair,  and  precocious  sexual  instinct. 

The  first  case,  that  of  a  pituitary  carcinoma,  has  the  followiiiR  history. 
.\  male,  age  sixty-two  years,  complained  of  severe  jiains  in  the  atxlomen 
lasting  for  the  past  six  weeks.  This  pain  was  continunns,  hurning  in  nature 
and  did  not"  ratliate;  it  was  made  worse  hy  eating  and  was  not  relieved 
by  vomiting.  There  was  no  hematemesis.  Tliere  were  also  present  a 
slight  cough  and  considerable  loss  of  weight.  He  had  had  severe  headaches 
and  a  ptosis  of  the  right  eye  for  three  weeks,  and  a  ptosis  of  tiic  left  eye  for 
a  short  time  al)out  five  weeks  previous  to  admission. 

Physical  examination  showed  the  following  pathological  conditions: 
emaciation ;  the  right  pupil  dilatc<l.  irregular  and  sluggish  in  reaction ;  a 
divergent  squint;  di|)lopia ;  and  atrojihy  of  the  optic  nerves.  During  his 
illness  all  ocular  nerves  except  the  external  rectus  of  the  left  eye  became 
paralyzed.  There  was  a  pal|»able  Itunor  mass  in  the  left  upper  quadrant 
of  the  abdomen.  The  abdominal  and  cremasteric  reflexes  were  absent  and 
there  were  shooting  pains  in  both  legs. 


Fu;.  I. 

X-ray  examination  showe<l  erosion  of  the  sella  turcica  and  destruction 
of  the  clinoid  processes,  and  in  additifjn  a  large,  dense,  irregular  consolida- 
tion at  the  root  of  the  right  lung  which  increased  in  size  very  rapidly  as 
»hown  by  later  pictures.  Further  radiographic  examination  showed  a  con- 
stant deformity  in  the  prepyloric  region  of  the  greater  curvature  of  the 
stomach.  Gastric  analysis  showe*l  an  absence  of  free  hydrochloric  acid  and 
a  total  acidity  of  nine.    The  blood  sugar  was  8i  milligrams  per  loo  c.c. 

The  unusual  features  found  at  autopsy  were  several.  -\t  the  hilus  of 
the  right  lung  there  was  an  irregular  neoplasm  which  involved  tlie  large 
vessels  and  the  main  bronchi  and  which   measuretl    13  cm.   in   the  greatest 


THREE    BRAIN    TUMORS 


79 


diameter.  The  central  portions  of  tlie  growth  were  necrotic.  All  of  the 
mediastinal  nodes  were  involved  in  a  neoplastic  process  and  matted  to- 
gether the  lungs  and  heart.  The  head  and  the  larger  portion  of  the  body 
of  the  pancreas  were  replaced  by  neoplastic  tissue.  There  were  several 
metastases  in  the  mesentery  and  omentum,  the  largest  measuring  8  cm. 
in  diameter.  In  the  mucosa  of  the  stomach  at  the  greater  curvature  near 
the  pylorus,  there  were  three  metastases,  the  largest  of  which  was  a  sessile 
mass  3  cm.  in  diameter.  Both  adrenals  showed  metastatic  deposits  and  there 
were  growths  in  the  spleen  and  in  one  kidney,  as  well  as  several  neoplastic 
deposits  in  the  skin  and  subcutaneous  tissue. 


The  convolutions  of  both  hemispheres  of  the  lirain  wore  markedly 
flattened  and  the  pia  arachnoid  showed  a  marked  edema.  In  the  region 
of  the  pituitary  gland  there  was  a  soft  mushy  neoplasm  wliich  had  very 
extensively  eroded  the  sella  turcica,  and  which  was  tightly  adiierent  to  the 
bone  and  meninges  and  which  by  direct  extension  had  invaded  the  optic 
commissure.  Both  lateral  ventricles  were  much  distended  and  contained 
excessive  amounts  of  fluid.  In  the  position  of  the  third  ventricle  (Fig.  i) 
there  was  a  dark,  red,  smooth,  globular  mass,  4  cm.  in  its  greatest  diameter 
and  which  had  a  sessile  base.  Section  through  the  mass  showed  that  the 
base  extended  through  the  brain  and  was  continuous  with  the  neoplasm  in- 
volving the  pituitary  gland. 
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Microscopic  examination  showed  the  tumor  to  l>c  a  small  coll  epithelial 
neopbsm  ( Fig.  i)  whose  architecture,  particularly  in  the  primary  growth  in 
the  pituitary,  was  that  of  a  papillary  form,  the  cells  heiuK  about  a  center 
core  consisting  of  a  thin-walletl  hlood  vessel  suppt»rte<l  hy  a  louse  c«>niu-ctive 
tissue.  .-Xreas  of  necrosis  were  relatively  common.  In  sections  through  the 
pituitary  the  gradual  transformation  from  the  normal  cells  of  tlu-  jtars 
anterior  to  frankly  malignant  cells  was  demonsirahle. 

The  interesting  pha.ses  of  the  c.im'  were  the  ahsciuc  of  evi- 
dence of  disturhctl  endocrine  finietioii,  the  w  i(les|ne;i(l  metastasis, 
and  the  ahsence  of  (hstiirhances  in  sujjar  inelahohsni  as  e\  jckMiccd 
hy  a  normal  hK)od  sujjar  and  ahsence  of  su^ar  in  the  nrine,  this 
in  spite  of  widespread  lesions,  which  involved  pancreas,  adrenals 
and  pituitary. 

The  second  case  of  pituitary  tumor,  also  a  carcinoma.  occ\irred  in  a 
male  aged  eighteen  years.  He  was  admitted  to  the  hospital  hccau.se  of  per- 
sistent headaches,  gradually  developing  blindness  and  paralysis  of  the  third 
and  ocular  branch  of  the  Jifth  nerves  on  the  right  side.  There  was  somno- 
lence and  loss  of  weight.  The  X-ray  examination  showed  no  erosion  of  the 
sella  turcica.  The  evidences  of  disturbed  emlocriiie  function  were  emacia- 
tion, absence  of  axillary  hair,  poorly  developed  genitalia,  a  line  smooth 
skin  and  the  general  appearance  of  a  youth  about  five  years  younger  than 
his  given   ape. 


Fk;.  j. 

Upon  opening  the  tkull  a  large  amount  of  clear  cerebro-spinal  thiid 
escaped.  The  convolutions  of  the  right  forebrain  were  found  to  he  mark- 
edly flattened.  The  pituitary  was  replaced  by  a  soft  hemorrhagic  mass  which 
had  almost  completely  destroye<l  the  clinoid  process  of  the  right  side  and 
had  erode<l  the  ft;i<ldle  of  the  sella  turcica  so  that  there  was  an  opening  into 
the   sphenoidal  cells    (Fig.  3).     The   mass   was  tightly   a<lhercnt   t«i  tlu-   me- 
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ninges  and  measured  2.5  x  1.75  cm.  Both  lungs  showed  small  hemorrhagic 
infarcts.  The  testes  were  atrophic.  The  other  organs  were  of  no  par- 
ticular interest. 

The  microscopic  examination  of  the  second   tumor  showed   a  carcinoma 
of  the  alveolar  type    ( I-'ig.  4)    though  the  individual  cells  were  of  the   same 
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Fig.  4- 

general  character  as  the  first  tumor  descril)ed.  The  alveoli  were  of  varying 
size  and  while  in  some  areas  definite  lumina  were  demonstrable,  in  others 
cellular  proliferation  had  filled  the  lumina.  There  were  extensive  areas 
of  liemorrhage  and  smaller  areas  of  degeneration. 

In  marked  contrast  to  the  first  case,  the  second  instance 
showed  no  metastasis  and  f^a\'e  evidence  of  endocrine  distnrhance. 

The  third  case  of  this  series  was  a  multiple  cyst  of  the  pineal  gland 
discovered  accidentally  at  autopsy  and  giving  rise  to  no  symptoms  during 
life.  A  male,  twenty-six  years  of  age,  complained  oi  pain  in  tlie  back  of  the 
neck  and  shortness  of  lireatb  for  five  weeks.  Tlie  jiains  were  throbbing, 
radiated  to  tlie  occipit.il  region  and  kept  liim  aw.nke  at  niglu.  .\t  tiie  same 
time   tliere   were   stinging   pains   in    the   lingers    and   toes   which    Listed    from 
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»  few  l)(lur^  to  a  few  ilays.  Tlicrr  \%.i^  ii<>  rxnlcnci"  <>i  oiulocriiu-  disuirb- 
ancr  in  cillirr  history  or  physical  cxaininaliun. 

Physical  rxaininatioit  >hi»wc«l  a  heart  rnlarnoil  «|i»\vinvar<l  aixl  to  tlic 
left;  a  «ioiihle  niilral  iiiiirnuir  at  the  npcx  and  a  diastolic  nninnnr  at  the 
aortic  area  tranMnittetl  to  the  vessels  of  the  neck.  There  were  pctechi.-e  in 
the  ronjunctivx  anil  skin  and  a  hlood  culture  showed  slrt'f>lococcus  I'tridans. 
DnrinR  his  stay  in  the  hospital  he  ran  a  septic  temperature. 

At  autopsy  the  clinical  diagnosis  of  maliKiiant  end<)carditis  was  con- 
firmed. The  present  interest  is  in  the  brain  which  was  normal  except  for 
a  small  tumor  of  the  pineal  kI''»<<1.   1-5  *■'*"■  >"  diameter   ( l-'ig-  5)- 


Fic.  s. 

Microscopical  examination  of  the  i)ineal  growth  showed  a  somewhat 
distorted  and  persistent  pineal  gland  with  foci  of  calcification  and  larger 
and  smaller  cyst  cavities  either  lined  directly  hy  the  normal  pineal  cells, 
or  lined  by  a  moderately  tliick  layer  of  glia  tissue. 

The  three  cases  have  been  presented  not  so  much  for  their 
relative  rarity,  hut  as  illustrations  of  the  extensive  neoi)lastic 
<iestruction  which  on  occasion  may  occur  in  one  of  the  endocrines 
without  jjivinj;  rise  to  the  conditions  usually  associated  with 
endocrine  dysfunction. 

Discussion : 

Dk.  I-lwiNc:  I  would  like  to  ask  what  was  the  structure  of  the  abdominal 
and  other  metastases  in  the  second  case.  It  is  very  rare  to  have  so  many 
metastases  from  pituitary  tumors. 

Dr.  RoHiir.N'iii'Rc: :  The  morphology  of  the  metastases  was  the  same  as 
that  of  the  origitial  tumor.  Metastases  were  present  in  practically  every 
organ  of  the  l>ody. 

I>t.  KwiNC:  Was  the  structure  of  the  pituitary  tumor  cliaracteristic 
of  any  you  have  seen  liefore  in  the  pituitary? 

I)n.  Roll iifN III 'Ki. :  The  morphology  of  the  primary  tunior  was  typical  of 
other  piliiii.-ir\   tumors  which  I  have  seen. 
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G.   L.    ROHDENBl^RG,    M.D. 
(From   the  Pathological  Laboratory,  Lenox  LJill  Hospital,  Ni-zc    York  City) 

While  epithelial  neoplasms  of  the  appendix,  even  though  they 
are  seldom  clinically  malignant,  are  not  infrequent,  neoplasms 
arising  in  the  other  types  of  tissue  present  in  the  organ  are  rela- 
tively rare.  If  chronic  irritation  is  the  important  factor  in  tumor 
genesis,  as  is  currently  supposed,  it  would  not  be  at  all  strange 
to  see  malignant  change  in  the  organ,  for  in  relatively  few  in- 
dividuals is  there  aljsence  of  evidence  of  chronic  inflammation. 
Possibly  the  ai)parent  rarity  of  clinically  malignant  tumors  in  this 
situation  may  be  explained  by  the  fact  that  in  the  vast  majority 
of  cases  the  chronic  inflammation  becomes  acute  and  the  offend- 
ing focus  is  removed,  either  before  the  cancer  age  or  before  the 
irritation  has  persisted  for  a  sufiiciently  long  period. 

The  present  case  is  that  of  a  male,  aged  seventeen  years,  admitted  to 
the  hospital  on  the  service  of  Dr.  George  Semken.  His  family  history  was 
strongly  tuhercular,  and  the  patient  himself  stated  that  three  months  before 
admission  he  snffered  from  a  cough,  was  feverish,  and  had  profuse  night 
sweats.  With  the  exception  of  his  cough  the  symptoms  remained  and  two 
weeks  before  admission  he  noticed  a  mass  in  the  region  of  the  appendix. 
The  only  clinical  and  laboratory  data  of  positive  nature  were  the  presence 
of  a  rounded  mass,  freely  movable,  in  the  region  of  the  appendix,  a  septic 
type  of  temperature,  and  a  radiographic  finding  that  the  tumor  was  at- 
tached to  the  CcTcum.  Tuberculosis  could  not  be  demonstrated  either  radio- 
graphically  in  the  lungs  or  by  various  laboratory  examinations.  .\t  a  lapa- 
rotomy a  rounded,  reddish  tumor  was  found  attached  to  the  ca:cum  where 
the  base  of  the  appendix  should  have  l)een,  the  omentum  being  attached  to 
the  edge  of  the  tumor.  The  growth  was  extremely  vascular,  receiving  its 
chief  nutrition  from  the  omental  attachment. 

The  tumor  measured  13  x  10  x  12  cm.  and,  as  previously  stated,  at- 
tached to  one  surface  was  a  broad  band  of  omentum  containing  many  large- 
sized  blood  vessels.  At  the  otbcr  pole  projected  tlie  lumen  of  the  appendix 
which  was  patent  throughout. 

Microscopically  the  tumor  was  found  to  be  composed  largely  of  small 
spindle-shaped  cells  embedded  in  a  filirillar  matrix  (Fig.  1),  whicli  was 
scantv    or    fairh-    abundant    and    ricldv    infiltrated    witli    small    round    cells. 
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cells  were  a  few  larger  cells  of  round  or  spindle  shape  witli  hypcrchroinatic 
nuclei  and  acidophile  prf)toplasni.  The  tumor  contained  many  ^m.ill  l>Ic md 
vessels  and  capillaries. 

The  case  is  intcrcstiii};  from  the  slandixiini  of  (liaji;nosis,  tor 
with  a  familial  history  of  tui)ercuIosis.  an  onset  of  distinctly  tuber- 
cular type  and  a  mass  in  the  ilioc.ecal  rcjjion.  the  differential 
diagnosis  l)et\vcen  iliocccal  tuberculosis  and  neoplasm  was  not 
casv 
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A  TUMOR  OF  THE  LEFT  AURICLE 

p.  D.   HOFFMAN,  M.D. 

{From    the    Pathological   Laboratories.    BeUevuc    and    .lllied    Hospitals,    Dr. 
Douglas    Syininers.    Director,    Xcz^'    York) 

The  rare  incidence  of  primary  tumors  of  the  heart  is  ilUis- 
trated  by  the  fact  that  in  3,000  autopsies  at  Nuremberg,  Thorel 
did  not  encounter  a  single  one;  the  Belle\'ue  Hospital  records  of 
over  7.000  autopsies  include  no  cases. 

One  of  the  first  collections  of  primary 'tumors  of  the  heart 
was  made  by  Berthenson,  who,  in  1893,  reported  28  cases  of  the 
following  varieties :  sarcoma  9,  myxoma  7,  fibroma  6,  carcinoma 
3,  lipoma  2,  cyst  i.  As  to  location,  7  were  in  the  right  auricle, 
3  in  the  right  ventricle,  7  in  the  left  auricle,  5  in  the  left  ventricle, 
and  4  in  the  septum. 

Link,  in  1909,  collected  91  cases;  on  some  of  them,  however, 
the  data  were  scanty,  so  that  all  may  not  be  autl>entic.  ]\Iyxo- 
mata  and  sarcomata  are  the  most  frequent  cases  in  his  series. 
In  addition  to  this  series,  1 1  cases  of  rhabdomyoma  were  collected 
by  Wolbach  in  1907. 

Karrenstein's  collection,  in  1908,  included  39  cases,  excluding 
myxoma,  and  38  cases  of  myxoma.  This  collection  is  of  interest 
in  regard  to  the  location  of  the  tumors.  He  finds  that  in  the  case 
of  myxomata  the  left  auricle  is  the  most  frequent  site,  while  out 
of  6  cases  of  sarcoma  5  were  located  in  the  right  side  of  the  heart. 

According  to  recent  literature,  the  myxoma  is  the  tumor  of 
far  the  most  frequent  occurrence.  A  case  of  this  tumor  was 
reported  before  this  Society  by  Louria  in  19 17.  Thorel  believes 
many  of  these  reported  as  myxomata  are  in  reality  thrombi  that 
have  undergone  myxomatous  degeneration.  He  likewise  rejects 
many  reports  of  fil)r(^ma  as  being  organized  thromlii. 

The  first  case  of  primary  sarcoma  was  reported  in  1865  by 
Bodenheimer.  This  case  had  been  observed  clinically  and  brings 
up  the  interesting  question  of  the  diagnosis  of  cardiac  tumors. 
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No  cardiac  lUMiplasni  lui>  thus  iar  hct-ii  di.ijjnosctl  tluriii}^  life. 
The  iliaj;iu>sis  in  this  case  most  nearly  appro.iclied  a  correct  one. 
It  was:  "Cardiac  disease  of  unknown  orijjin." 

The  reason  for  the  dirticulty  in  tliag^nosis  lies  in  the  fact  that 
there  are  no  symptoms  characteri>tic  of  cardiac  tumors,  hut  these 
resemhle  the  sym|)toms  of  any  form  of  cardiac  disease  and  their 
character  dei>ends  upon  the  size  and  location  of  the  tumor.  It 
has  frecjuently  l)een  observed  that  there  may  Ik?  no  symptoms  ref- 
erable to  the  heart,  and  the  condition  is  discovered  unexpectedly 
at  auto|)sy.  A  numl)er  of  writers  have  cited  symj)t<)ms  which 
they  I)clieve  .should  be  sug^pestive  oi  a  tumor  of  the  heart.  Thus 
I-Vaenkel  considered  bloody  pericardial  effusion,  in  the  absence  of 
tul>erculous  or  scorbutic  disease,  a  certain  sij^n  of  cardiac  nco- 
l)lasm.  This  has.  however,  not  been  ol)serve«l  in  any  cases  other 
than  his  own.  lierthenson  (  iSg^)  lays  emphasis  on  embolic 
manifestations,  but  others  consider  these  unusual  in  cardiac  neo- 
plasms. Me  also  discusses  murnuirs.  which  may  or  may  nf)t  be 
heard,  and  which,  if  present,  may  not  l)e  so  clear  as  in  endocarditis 
and  may  vary  in  intensity.  Others  mention  exclusive  involve- 
ment of  one  side  of  the  heart. 

The  case  to  be  |)re.sented  tonight  is  as  follows : 

n.  F..  a  male,  thirty-seven  years  old.  was  operated  on  at  Bellevue 
Hospital  for  inguinal  hernia  on  January  i8,  1921.  He  had  never  had  symp- 
toms referat)le  to  the  heart  and  had  an  entirely  negative  medical  history. 
On  questiitning,  after  cardiac  signs  were  <lisrovcrcd,  he  said  he  had  had 
rheumatism  in  the  wrists  several  years  ago.  Examination  of  tlie  heart 
showed  cnlarRement  to  the  left  and  rough  apical  presystolic  an<l  diastolic 
murmurs  were  heard.  Compensation  was  so  good  that  general  an.Tsthesia 
was  not  contraindicated.  The  patient  was  discharged  February  12.  cured  of 
the  hernia,  and  was  referred  to  the  cardiac  clinic.  After  he  left  the  hos- 
pital, his  feet  became  swollen  and  he  was  somewhat  dyspnnric.  He  came  to 
the  cardiac  clinic  and  was  rcferrt-*!  to  the  ward  on  March  15.  The  patient 
became  rapidly  more  dyspnrric  and  cyanosis  appeared.  The  respirations 
were  40.  There  was  ascites,  tympanites  and  edema  of  the  feel  and  legs. 
I.«ucocyto*is  and  fever  were  present. 

Physiral  examination  shf)wed  a  well-developed  man.  dyspnd-ic  hut  lying 
f\n  in  lied.  Examination  of  the  heart  showed  moderate  enlargement  to  the 
right  and  left,  with  the  apex  beat  in  the  fifth  interspace  outside  the  mid- 
clavicular line.  Tlie  heart  sounds  were  of  fair  muscular  quality,  irregularly 
irregular,  rate  140-    A  systolic  murmur  was  heard  at  the  apex  and  a  diastolic 


A   TUMOR  OF   THE   LEFT   AURICLE 


87 


murmur  at  the  base  and  in  the  aortic  area.  The  diagnosis  was  (i) 
chronic  cardio-valvular  disease  with  mitral  stenosis  and  insufficiency  and 
relative  aortic  insufficiency,    (2)    cardiac  hypertrfiphy  and  dilatation,    (3)    au- 
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ricular  liljrillation,  (4)  congestion,  l)ases  of  l)otli  lungs,  (5)  chronic  passive 
congestion  of  the  liver,  (6)  coronary  sclerosis  and  tlirombosis  with  myo- 
carditis,  (7)  ascites. 

The  morning  after  admission,  at  about  eleven  o'clock,  the  patient  went 
into  shock.  The  extremities  were  cold  and  blue,  with  drenching  perspiration. 
The  temperature  was  elevated :  the  pulse  was  not  palpable  at  the  wrist,  and 
respirations  were  rapid  and  labored.  The  patient  died  suddenly,  growing 
very  blue  just  before  dcatli.  I'Ik-  first  licart  smuid  was  of  good  force  and 
muscular  quality  within  ten  minutes  before  liis   sudden  death. 

The  autopsy  was  performed  a  few  hours  after  death.  The  main  ana- 
tomical diagnoses  were  as   follows :    Tumor  of  left   auricle,   verrucous  ciulo- 
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rartiilis  of  niitrni  valve,  cardiac  hypertrophy  and  (hiatation,  clironic  fibrinous 
adhesive  pleuritis.  chronic  passive  conKcstion  of  the  liver,  libronia  of  the 
left  suprarenal  gland,  ascites,  edema  of  lower  extremities. 

The  pericardium  was  normal  and  contained  no  excess  of  fluid.  The 
heart  was  moderately  cnlarRcd.  especially  the  risht  ventricle.  The  right 
auriculo-ventricular  orit'icc  admitted  three  lingers  easily.  On  cxplorinR  the 
left  auriculo-ventricular  orifice,  it  was  found  in  admit  only  one  fniK^T.  and 
a  snuK>th.  rounded  Ixuly.  sliRhtly  movable,  was  felt  at  the  side  of  the  orifice. 
On  opening  the  heart,  the  valves  of  the  ri^ht  side  and  the  aortic  valves 
were  found  to  l)e  nonnal  and  there  was  no  ch.inge  in  the  endocardium. 
There  was  slight  thickening  of  the  walls  of  the  right  ventricle  and  dilatation 
of  b<ith  ventricles.  There  were  no  changes  in  the  coronary  arteries.  The 
mitral  valve  showed  some  thickening  of  the  posterior  cusp  ami  of  the  at- 
tached chordar  tendinear.  Tlie  anterior  cusp  showed  numerous  small,  some- 
what flat,  reddish,  verrucous  growths. 

Attached  to  the  antero-lateral  wall  of  tlu-  left  auricle  was  a  firm, 
whitish  mass,  the  size  of  a  hen's  egg.  This  was  attached  to  the  auricular 
wall  for  all  except  the  lower  2  cm.  of  its  length.  The  whole  mass  was 
7.5  cm.  long  and  5  cm.  wide  at  its  widest  part,  which  was  about  the  middle. 
It  was  irrcgidar  in  contour,  smooth,  but  not  glistening.  The  endocardium 
appeared  to  extend  for  about  4  mm.  up  the  side  of  the  mass.  The  lowest 
portion,  which  had  no  direct  attachment  to  the  auricular  wall,  projected 
into  the  auriculo-ventricular  opening  and  was  the  rfiunded  body  felt  on 
exploring  the  orifice  before  the  heart  was  opened.  It  could  be  rotated 
slightly  and  in  the  formalin-hardened  specimen  is  to  be  seen  displaced  up- 
ward and  laterally.  There  was  a  band  of  rough  reddish  material,  apparently 
fresh  throml>otic  deposit,  separating  the  lower  portion  from  the  main  body 
of  the  growth. 

The  mass  was  considered  as  probably  a  thrombus,  with  the  possibility 
of  its  l)cing  a  tumor. 

Microscopic  examination  of  sections  removed  from  the  mass  in  the  left 
auricle  revealed  the  fact  that  ir  was  divisible  into  three  zones.  The  lower- 
most zone  was  composed  of  apparently  well-preserved  heart  muscle,  super- 
imposed upon  which  and  constituting  a  second  zone  was  a  layer  of  fibrous 
tissue.  The  third  zone  presented  a  rather  complex  histology.  Just  above 
the  connective  tissue  se|)tum  were  masses  of  spindle-sh.Tped  cells  which  were 
arranged  in  whorls  or  Inuulles  aiul  which  were  iiidi>tinRuishable  from  smooth 
muscle  cells.  These  gradually  fa<led  into  areas  where  all  normal  cell  relation- 
ships were  lost,  the  cells  being  irregular  in  arrangement  and  variable  in 
size,  provided  with  very  little  intercellular  substance,  the  nuclei  more  or 
'e*»  richly  chromatic,  in  places  hypcrchromatic.  the  whole  representing, 
apparently,  sarcomatous  transformation  of  the  supiiorting  connective  tissue. 
In  some  of  the  sections  cells  of  this  general  type  wi-re  found  scattered 
around  slit-like  formations  representing,  possibly,  dilated  capillary  vessels. 
In  one  of  the  sections,  also,  was  a  small  collection  of  cartilage  cells,  some  of 
which  were  evidently  undergoing  calcification.  The  presence  of  cartilage 
cells    suggests    the    possibility    that    the    tiunor    is    teratomatous    in    nature. 
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Moreover,  it  is  difficult  to  account  for  the  presence  in  tlie  growth  of  smooth 
muscle  cells  except'  on  a  developmental  basis,  unless  one  assumes,  of  course, 
that  they  are  derived  from  the  muscular  layer  of  the  nutrient  arteries  of 
the  heart. 

As  stated  above,  the  first  case  of  primary  sarcoma  of  the 
heart  was  reported  in  1865.  In  19 10  Baldwin  collected  seventeen 
cases  which  he  considered  authentic,  including  one  of  his  own. 
In  1918  Perlstein  reported  a  case  of  sarcoma  apparently  originat- 
ing from  the  epicardial  areolar  tissue.  He  had  made  a  careful 
search  of  the  literature,  and  enumerated  thirty  cases  beside  his 
own,  omitting  all  those  whose  true  sarcomatous  nature  appeared 
to  him  to  be  doubtful. 

There  are  three  interesting  points  in  connection  with  the 
present  case : 

1.  It  illustrates  the  difficulty  in  distinguishing  between  a 
thrombus  and  a  cardiac  tumor  without  careful  microscopic  exam- 
ination. The  appearance  of  the  tumor  is  that  of  a  thrombus  and, 
indeed,  it  consists  in  large  part  of  thromljus  which  has  been  de- 
posited on  the  tumor. 

2.  The  location  in  the  left  atrium  is  unusual  in  this  type  of 
tumor.  In  Perlstein's  thirty  cases  eleven  were  situated  in  the 
right  atrium.  The  septal  wall  of  the  atrium  is  also  a  much  more 
frequent  site  of  attachment  than  the  antero-lateral  wall,  which 
was  the  attachment  in  the  present  case.  The  septal  wall  is  con- 
sidered as  having  a  disposition  to  tumor  formation,  perhaps  from 
the  complicated  foldings  and  displacements  which  take  place  in 
development  at  this  place  (Marchand  and  FuhrmanV 

3.  The  fact  that  the  tumor  ])rojecte(l  through  the  mitral  ori- 
fice, partially  occluding  it  and  giving  rise  to  symptoms  of  mitral 
stenosis,  is  of  great  clinical  interest.  Link  gives  fourteen  cases 
of  cardiac  tumor  in  which  the  mitral  orifice  was  thus  obstructed. 
In  one  case  death  was  thought  to  be  due  to  incarceration  of  the 
tumor  in  the  orifice.  Considering  the  sudden  death,  with  ex- 
treme cyanosis  just  before  death,  such  a  mechanical  factor  may 
have  been  responsible  in  the  present  instance.  Symptoms  of  both 
mitral  stenosis  and  insufficiency  were  given  bv  most  of  these 
tumors,  and  these  were  present  in  this  case. 
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A  case  of  this  sort  tui  which  ihcrc  was  extensive  chnical 
observation  was  reported  by  Pavlowsky  in  1893.  (^ne  of  the 
most  interesting^  facts  in  connection  with  this  case  was  the  obser- 
vation that  when  the  i)alieiit  was  lying  down  the  signs  were  those 
of  mitral  insufliciency.  while  when  she  was  examined  sitting  up 
signs  of  mitral  stenosis  were  found.  The  i)atient  could  hardly 
l)e  |>ersuaded  to  assume  a  sitting  position  and  was  evidently  in 
much  greater  distress  than  when  lying  down.  .\t  autopsy  a 
tumor  of  the  left  auricle  was  found  which,  in  the  vertical  position, 
would  occlude  the  mitral  orifice,  giving  rise  to  serious  .stenosis, 
and  in  the  horizontal  position  would  recede  .slightly,  relieving  the 
stenosis,  but  interfering  with  closure  of  the  mitr.il  llaps.  thus 
causing  insufficiency. 
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Discussion : 

Dr.  Pappknhkimkr:  I  slinuUl  like  to  ask  wliether  the  smooth  muscle 
fibers  which  nomially  are  found  beneath  the  endocardium  mi^Iit  not  be  a 
theoretical  source  of  origin  for  the  muscle  fibers  which  enter  into  the  com- 
position of  the  tumor;  also  whether  the  auricular  nntsde  had  been  invaded 
by  the  growth. 

Dr.  Hoffman:  No;  there  was  a  band  of  connective  tissue  between 
the  muscle  wall  and  the  tumor. 

Dk.  Ewinc:  I  would  like  to  knr)w  what  the  histological  diagnosis  in  this 
case  is. 

Dr.   Hciffman:    It  is  sarcoma  of  the  left  auricle. 

Dr.  Svmmf.r.s:  In  view  of  the  fact  that  cartilage  and  smooth  muscle 
cells  are  present,  one  must  consider  the  possibility  that  the  tumor  is  a  tera- 
roma.  But,  as  Dr.  Pappenheimer  has  alrca<ly  suggeste<l.  it  is  likewise 
poftftible  that  the  smrnith  muscle  tissue  represents  a  nf)rmal  structure. 
It  teemft  to  me  that  the  more  probable  diagnosis  is  that  of  sarcomatous 
transformation  of  the  connective  tissue  stroma  of  a  fibromyoma. 

Dr.  Ewinc:    It  is  much  more  cellular  than  anv  of  the  ttnnors  of  this 
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sort  that  I  have  ever  seen,  and  I  think  on  that  account  it  is  a  very  im- 
portant case,  because  it  gives  a  much  better  opportunity  to  determine  the 
nature  of  these  tumors  than  we  ordinarily  have.  Most  of  them  are  very 
edematous  so  that  the  original  structure  is  obscured.  Here  we  have  a 
well-nourished,  large,  solid  tumor,  from  which  I  think  it  ought  to  be  pos- 
sible to  come  to  some  definite  histogenetic  diagnosis.  My  single  glance  at  the 
specimen  suggests  two  possibilities  which  I  hesitate  to  mention  after  such 
a  brief  study — myosarcoma  or  neurogenic  sarcoma.  It  might  be  worth  while 
to  try  to  demonstrate  neuroglia  fibrils  by  special  stains. 

Dr.  Hoffman  :  I  ought  to  mention  that  probably  the  largest  bulk  of 
the  tumor  is  composed  of  thrombus,  so  it  may  really  be  a  small  tumor  with 
large  deposits  of  fibrin. 


TWO  CASES  OF  CONGENITAL  LESIONS  OF  THE 

HEART 

ALEXANDER   ERASER,   M.D. 

These  cases,  though  showing  a  number  of  developmental  de- 
fects, are  primarily  and  essentially  extremely  rare  forms  of 
stenosis  of  the  aorta.  Stenosis  of  the  aorta,  as  compared  with 
that  of  the  pulmonary  artery,  is  rather  rare,  the  relation  being 
about  that  of  one  to  four,  and  of  extreme  forms  like  those  about 
to  be  presented  I  have  been  able  to  find  a  record  of  only  three  or 
four  in  the  literature.  Aortic  stenoses  are  classified  by  Herx- 
heimer  (  Schwallie's  Handlnich)  as  follows:  (i  )  Those  involv- 
ing the  conus  up  to  the  valves;  (2)  those  occurring  in  the  region 
of  the  ductus  arteriosus;  (3)  general  hypoplasia  of  the  aorta. 

These  two  cases  illustrate  extreme  degrees  of  classes  one  and 
two  respectively. 

Case  I.  This  heart  was  taken  from  a  well-developed  and  nourished 
male  child  aged  five  days,  born  of  apparently  healthy  parents.  On  the 
afternoon  of  the  fifth  day,  he  became  diffusely  cyanotic,  developed  con- 
vulsions and  died  suddenly.  Apart  from  the  heart,  the  viscera  were  well 
developed  and  showed  no  evidence  of  disease  other  than  passive  con- 
gestion. The  heart  at  first  sight  appeared  to  be  a  three-chambered  organ, 
consisting  of  two  auricles  and  one  ventricle  (the  right),  but  on  further  dis- 
-section  I  found  the  following :  ( i )  a  large  right  auricle  with  normal  en- 
trance of  the  vense  cav.-e,  patent  coronary  sinus  and  foramen  ovale;  (2)  a 
large    right    ventricle    with    thick    walls    and    distended    chamber    occupying 
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two-thirds  of  the  interior  of  the  orgnn,  noriual  tricuspid  and  puhiionary 
valves,  large  conns  and  main  artery  which  after  RiviiiR  «'ff  the  ritjht  and 
left  pulmonary  branches  is  continued  as  the  ihictus  wliicli  ardies  down- 
wards to  form  the  desccnilinR  aorta;  {^)  from  about  tlic  nii<I(llc  of  the 
arch  of  the  ductus  a  brancli  about  half  its  size  is  Riven  off  to  tin-  rinht  and 
this  in  turn  gives  off  the  left  subclavian,  carotid,  and  innominate  al)ove  while 
it  sends  a  small  branch,  i  to  2  mm.  in  diameter,  downwards  to  the  right 
of  and  behind  the  pulmonary  artery  where  it  terminates  in  the  right  and 
left  coronarv  arteries  with  normal  branching  and  distribution:     (4)   the  left 


Fig.  I.     Drawing  of  heart  in  case  i.     Right  ventricle  and  pulmonary  artery 

opened. 

auricle  receives  the  pulmonary  veins  normally.  It  is  al)f)Ut  one-third  the 
size  of  the  right.  The  foramen  ovale  is  patent.  The  mitral  valve  is  repre- 
sented by  a  tense  sheet  of  endocanlium  without  chorda*  tendinea:  or  pajHllary 
muscles.  Beneath  this  is  a  small  endocardial-lined,  blind  pocket  al)out 
3x5  mm.,  representing  the  left  ventricle  from  wbicli  there  is  no  outlet. 


This  is  a  case  of  atresia  of  tlic  wlmk-  k-fi  coiius  up  to  the 
aortic  valves  with  resulting  non-develoimuiit  .iiid  ;iir<»i)liy  of  tlic 
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left  ventricle  and  of  the  ascending  aorta,  the  only  function  of  the 
latter  being  to  supply  the  coronary  arteries  with  blood  received 
through  the  ductus  arteriosus. 

Case  2.  This  case  also  was  that  of  a  male  child  that  died  on  the 
fifth  day,  having  lived  exactly  one  hundred  and  twenty  hours.  He  was 
well  developed  and  nourished,  and  the  history  of  the  parents,  as  far  as 
could  be  ascertained,  was  negative.  On  the  afternoon  of  the  third  day 
while  nursing  he  became  suddenly  dyspnoeic,  the  respirations  becoming  very 
rapid  and  shallow.  After  this  the  whole  surface  of  the  body  showed  a 
dusky  brown  mottling.  The  temperature  was  100.4.  The  urine  showed  al- 
bumin  and  a   few  pus  cells.     On  the  fourth  day   the   dyspnoea  and  cyanosis 
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Fig. 


Semi-diagrammatic    drawing    showing    coronary    arteries    branching 
from   the   atrophic   ascending   aorta. 


were  more  pronounced.  The  capillary  circulation  of  the  finger  tips  was 
good  and  recessive  on  inspiration.  Systolic  murmurs  were  heard  over  the 
whole  cardiac  area  but  were  not  transmitted  to  the  axilla  or  vessels  of  the 
neck.  In  the  right  infrascapular  region  was  an  area  of  dulness  with  in- 
creased voice  sounds.  On  the  si.xth  day  the  child  died  and  the  body  was 
sectioned.  All  the  tissues  showed  passive  congestion  and  considerable 
edema.  The  lungs  showed  atelectasis,  congestion,  edema  and  some  patches 
of  pneumonia.  The  description  of  the  heart  is  as  follows:  (i)  The  right 
auricle  is  quite  large  with  the  openings  of  the  cavse  and  coronary  sinus 
in  normal  position.  The  septum  ovale  (primum)  is  absent,  leaving  a  large 
irregular  opening  between  the  two  auricles.  (2)  The  right  ventricle  has  a 
large  chamber  and  thick  walls  (nearly  twice  as  large  as  the  left).  The 
tricuspid    valve    is    defective,    irregularly    formed    and    has    vegetations    on 
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t!ic  cu>pi.  I  he  conus  is  large  ami  points  u|rwarils  to  the  rJKlit  instcati  «)f 
lo  the  left.  There  i»  a  trianKular->ha|»r«l  openitiK  ahoiit  10x7x7  mm.  in 
the  huHwr  region  of  the  interventricular  septum  (  Kieth's  Ilulliar  Defect). 
The  cusp*  t»f  the  pulmonary  valve  are  c«»vere»l  with  low  vegetations.  The 
pulmonary  artery  is  large  and  lies  slightly  l>ehin<l  and  well  to  the  right  of  the 
aorta,  .\fter  the  right  and  left  inilmonary  hranches  are  given  oflf,  the  ductus 
arteri«>sus  arches  up  and  then  turns  downward  to  form  the  descending 
aorta.     The  onlv  conununicalion   l»etween   the  ductus  and  aorta   is   a   small 


Fig.  X  Drawing  of  heart  in  case  2.  showing  right  ventricle  and  pul- 
monary artery  open,  patent  interventricular  septum,  vegetations  on  valves, 
atresic  isthnuis. 


fibroUs  thread,  one  mm.  in  diameter,  extending  ln-tvvcen  its  outer  surface 
ami  that  of  the  left  carotid,  which  rqiresents  the  obliterated  istliinic  portion 
of  the  aorta.  (3)  The  left  auricle  and  ventricle  are  only  about  half  tiic  size 
of  the  right  chambers,  the  ventricle  being  in  front  of  and  twisted  around 
the  left  ventricle  as  the  latter  is  rwisted  around  it  normally.  The  mitral 
valve  is  deformed  by  fibrous  adhesions  and  vegetations.  The  aortic  valve 
U  normal.  The  aorta  emerges  to  the  left  and  in  front  of  the  |>ulmonary 
artery  and  terminates  in  the  innominate,  left  carotid  and  left  subclavian 
branches.  In  shon  the  left  heart  supplies  the  upper,  while  the  rigiit  supplies 
the  lower  part  of  the  Ixxly. 

This  is  an  extreme  form  of  the  second  class  of  aortic  stenoses, 
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namely,  stenosis — in  this  case  atresia — in  the  isthmus  or  ductus 
region.  There  are  two  well-recognized  forms  of  constriction  in 
this  region :  (  i)  the  fetal  type,  in  which  the  stenosis  is  so  great 
that  the  ductus  must  remain  patent  in  order  that  life  may  con- 
tinue; (2  )  the  adult  type,  in  which  the  constriction  is  not  so  great 
as  to  necessitate  continued  patency  of  the  ductus.  In  this  case  it 
usually  closes  after  birth.  Later  in  life  the  constriction  increases 
and  necessitates  the  development  of  anastamoses  between  branches 
arising  above  and  below  the  stenosis  (internal  mammaries.  epi- 
gastric, scapular,  intercostals.  etc.). 

Discussion : 

Dr.  Xorris  :  T  should  like  to  ask  in  the  first  case  of  congenital  heart 
disease  whether  there  was  any  transposition  of  viscera  or  any  other  anomaly. 

Dr.  Fraser  :  Xo.  There  were  no  other  anomalies  in  either  case.  They 
were  both  well-developed  children. 


TYPHOID  LESIONS  OF  THE  KIDNEY 

ALEXANDER   FRASER.    M.D. 

The  lesion  of  the  kidney  usually  found  in  typhoid  fever  con- 
sists of  the  degenerative  changes  common  to  all  acute  infections, 
or  occasionally  of  embolic  abscesses  due  to  secondary  infection. 
As  far  as  I  am  aware,  the  specific  typhoid  lesion  has  not  been 
described.  Osier  in  his  text-book  on  medicine  mentions,  without 
gi\ing  references,  that  Rayer.  Wagner  and  others  had  encoun- 
tered "  small  lymphomata  which  later  may  go  on  to  suppuration.'' 
but  evidently  neither  he  nor  they  interpreted  these  as  a  specific 
reaction  to  the  typhoid  bacillus.  ]\Iallory,  to  whom  I  had  shown 
sections  of  the  cases  about  to  be  described,  told  me  that  he  had 
seen  an  occasional  small  focus  of  endothelial  leucocytic  reaction, 
but  never  lesions  so  extensive  or  so  typically  developed  as  in 
this  case. 

The  patient,  a  young  sailor  twenty-three  years  old  at  the  time  of  his 
admission   to   St.   Vincent's    Hospital,   had   been    ill   eight   days   with   a   very 
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ileum  and  cjecum  together  with  greatly  enlarged,  congested  and  occasionally 
hemorrhagic  mesenteric  lymph  nodes.  Microscopic  examination  conhrmed 
the  presence  of  true  t\phoid  lesions  in  the  intestine,  lymph  nodes,  spleen  and 
bone  marrow,  but  not  in  the  liver.  The  kidneys  presented  a  remarkable  pic- 
ture. They  were  both  large  and  diffusely  congested  with  numerous  yellowish- 
white,  elevated,  rounded  or  oval  areas  with  deep  red  borders  scattered 
over  the  whole  surface.     .Section  showed  these  spots  penetrating  the  whole  of 


Fk;.  2.     lligh  power  microphotograph  siiowing  mononuclear  phaiiocytos  with 
ingested  lymphocytes. 
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the  i^arrnchyma  of  both  onjnns.  prcsentini:  in  the  pyramids  as  loiin  yellow 
streaks.  extenniiiR  <>ver  the  pelvis  and  imicosal  surface  of  the  ureters  and 
spreadini;  out  over  the  mucosa  of  the  bladder.  To  the  naked  eye  the 
picture  su^^este*!  staphylococcus  emlxtUc  abscesses,  but  microscopic  examina- 
tion showed  no  polymorphonuclear  leucocytes.  The  lesions  consist  of  round, 
or  elonijaled  oval  collections  of  lar^c  monoiuicicar  pliaRcJCvtcs  wiih  ex- 
tensive central  necrosis  (Fir.  i.)  The  wcll-pri-servcd  i)cri|»luTal  i)arts  con- 
sist of  a  fair  number  of  lymphcKytes  but  mostly  of  lar^c  phaRocytes  con- 
taining lymphocytes  and  occasionally  red  blood  cells  in  their  cyti>!>l.isiu. 
nianv  of  them  showing  ten  to  fifteen  cells  at  a  sinsle  focus  (Fig.  21 

Such  cases  must  l)e  exceedinji^ly  rare  or  thcv  have  been  over- 
looketl  in  the  routine  examination  of  typhoid  ])atients  and  inter- 
preted as  cases  of  secondary  emhohc  abscesses.  Histolo}.i;ical  ex- 
amination of  six  museum  specimens  labeled  '*  embolic  nephritis" 
reveals  one  ca.se  exactly  like  this.  So.  too.  examination  of  large 
iniml)ers  of  sections  from  kidneys  in  typhoid  fever,  showing  noth- 
ing macroscopically,  convinces  me  that  small  isolated  foci  of  true 
typhoid  reaction  are  not  at  all  infre(iuent.  It  is  not  improbable, 
too,  that  more  careful  micro.scopic  examination  oi  tlu-  urine  in 
tyi)hoid  would  show  that  not  infre(|ucntly  the  "pus"  cells  found 
are  mononuclears  with  ingested  lymjjhocytes.  A  (juick  way  of 
settling  the  question  would  be  the  use  of  the  oxydase  reaction. 
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JOHN    MINOR.    M.I).,   AND   A.    M.    I'AIM'ENHEIMER,    M.D. 

(From   the  Department  of  Pathology.  College   of  Phyuituiits  mtJ  Surgeons, 
Columbia  University,  Nnc  York  City) 

Of  late  years  considerable  attention  has  been  directed  to  struc- 
tural changes  in  the  parathyroid  glands  associated  with  disea.ses 
in  which  there  is  a  disturbance  of  calcium  metabolism. 

I">dheim'  had  foimd  in  the  rickets  of  rats  a  hyjjerplasia  and 
hyi)crtrophy  of  the  ])arathyroid  glands  proportional  to  the  in- 
teiLsity  and  the  duration  of  rickets  in  the  animals.     He  found 
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also  more  numerous  mitoses  in  the  glands  from  rachitic  than  in 
those  from  normal  animals.  Although  the  reasons  for  these 
parathyroid  changes  are  still  to  be  explained,  Erdheim  regarded 
them  as  secondary  to  the  rachitic  lesions  and  not  as  the  cause  of 
them.  In  the  parathyroids  from  human  cases  Erdheim  was  un- 
able to  differentiate  histologically  glands  from  rachitic  and  non- 
rachitic children. 

Ritter-  has  recently  studied  the  parathyroids  from  ten  rachitic 
and  fifteen  non-rachitic  children.  None  of  his  non-rachitic  cases, 
however,  fell  within  the  usual  age  limits  for  the  occurrence  of 
rickets  in  children.  He  found  that  while  in  non-rachitic  children 
in  the  first  year  the  parathyroids  consisted  predominantly  of  clear 
cells  belonging  to  the  so-called  Type  I,  in  rachitic  children  they 
consisted  almost  entirely  of  dark  smaller  cells  belonging  to  Type 
II,  usually  showed  a  marked  increase  in  fibrous  tissue,  and  marked 
hyperemia  and  edema.  He  also  concluded  from  his  study  that 
no  influence  of  the  general  state  of  nutrition  of  the  child  upon 
the  histology  of  the  parathyroid  could  be  recognized. 

The  present  study  was  made  on  the  parathyroid  glands  of 
fourteen  rachitic  and  eighteen  non-rachitic  children — routine 
autopsy  material  from  the  Nursery  and  Child's  Hospital. 
Twenty-two  separate  glands  were  studied  in  the  rachitic,  nineteen 
in  the  non-rachitic  cases. 

In  order  to  gain  a  general  idea  of  the  comparative  size  of 
glands  from  rachitic  and  non-rachitic  infants,  the  sections  were 
outlined  at  a  constant  magnification  by  the  use  of  a  projection 
apparatus.  Allowing  even  for  the  gross  inaccuracies  of  a  method 
depending  on  the  size  of  sections  not  known  to  be  through  the 
plane  of  greatest  diameter  of  the  gland,  the  area  of  the  sections 
from  the  rachitic  cases  in  almost  every  instance  surpasses,  and 
often  greatly  surpasses,  that  of  the  sections  from  the  non-rachitic. 
Translated  into  volume,  this  certainly  indicates  a  great  excess  of 
glandular  tissue  in  the  rachitic  cases. 

Our  next  problem  then  was  to  determine  whether  this  increase 
in  size  were  due  to  increase  in  the  size  of  the  individual  cells,  or 
to  the  multiplication  of  cells,  or  to  some  other  factor.     Choosing 
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five  glands  from  the  rachitic  and  five  I'nun  ilic  non-rachitic  series, 
frtMii  children  of  aj)i)roxiniatt'ly  the  same  ap^c,  careful  measure- 
ments were  made  with  the  micrometer  eye-piece  of  fifty  cells  and 
nuclei  from  each  j^land.  The  cells  were  chosen  at  random  from 
all  jwrtions  of  the  inlands,  only  making  sure  to  choose  those  as 
sxinmetrical  in  shape  as  possible.  The  results  are  shown  in  the 
table : 


Nucleus 

Case 

Agv  in 

Nutrition 

C  <li  liiain- 

Diameter 

No. 

Months 

cter  in  (t 

in  ft 

Non-rachitii 

-•S.y 

3 

Pcxir 

7-7'' 

5-21 

-'W 

6 

C,oo<l 

730 

5-87 

3^5 

9j 

Fair 

10.16 

S.13 

329 

oj 

Good 

10.20 

583 

3ai(Il 

I  • 

Fair 

7.14 

5-39 

Rachitic 

361 

5 

Emaciated 

lO.OQ 

.S.24 

333(111 

8 

("f<HHi 

8.41 

5-26 

334 

0 

Emaciated 

7.5« 

5- 10 

375 

10 

(i<K)d 

930 

4.92 

3.VS 

12 

(iOImI 

JO..?  I 

f..2.? 

It  will  be  seen  that  there  was  found  no  constant  difference  in 
the  size  of  either  cells  or  nuclei  in  rachitic  as  contrasted  with  non- 
rachitic cases.  Neither  was  there  shown  any  constant  relation  of 
the  size  of  cell  or  nucleus  to  the  nutritional  state  of  the  child. 
Since  the  histologic  study  showed  no  increase  in  connective  tissue, 
no  edema  and  no  difference  in  vascularity  or  congestion,  we  felt 
justified  in  concluding  that  the  increase  in  size  of  the  glands  in 
rachitic  cases  is  due  to  multiplication  of  cells. 

.\  brief  resume  of  the  histology  of  the  i)arathyroi(l  gland  is 
as  follows:  There  are  three  general  types  of  cell  arrangement — 
in  compact  masses,  as  cords  of  cells  .se()aratcd  by  blood  vessels 
and  c<mnective  tissue  septa,  and  a  less  fretjucnt  form  showing  a 
lobular  structure,  'i'here  are  also  three  types  of  cell  fouiul :  I, 
clear,  vegetable-like  cells  with  unstained  cytoplasm,  large  vesicular 
nuclei  and  clear  cell  outlines;  II.  rose-red  cells  with  finely  granu- 
lar cytojilasm.  small  dark  nuclei  and  indefinite  cell  outlines;  III. 
Welch's  oxyphile  cells,  which  last  are  rarely  found  before  the 
tenth  vear. 
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Comparati\e  histologic  study  of  the  twenty-two  glands  from 
rachitic  and  nineteen  from  non-rachitic  cases  revealed  no  con- 
stant differentiating  features.  There  was  an  increase  in  connec- 
tive tissue  in  the  glands  in  only  one  rachitic  case,  and  this  increase 
was  only  slight.  There  was  no  greater  vascularity  or  congestion 
in  rachitic  than  in  non-rachitic  cases,  and  no  evidences  of  edema 
were  found. 

In  all  our  sections,  the  clear  cell  belonging  to  Type  I  predomi- 
nated markedly,  and  as  constantly  in  rachitic  as  in  non-rachitic 
cases.  The  other  cells  present  belonged  to  Type  II  and  showed 
no  constant  arrangement  with  regard  to  blood  vessels.  No 
mitoses  were  found ;  this,  however,  could  easily  be  due  to  lateness 
of  fixation. 

Our  conclusions  from  this  study,  then,  are : 

1.  That  there  is  a  very  definite  increase  in  the  size  of  the 
parathyroid  gland  in  cases  of  human  rickets,  and  that  this  in- 
crease in  size  is  due  to  multiplication  of  cells,  not  to  an  hyper- 
trophy of  individual  cells  or  increase  in  supporting  structures. 

2.  That  the  parathyroid  glands  in  children  within  the  first 
eighteen  months  of  life  consist  predominantly  of  clear  cells  be- 
longing to  Type  I. 

3.  That  in  human  rickets  there  is  no  constant  or  characteristic 
change  in  the  cell  type,  and  the  clear  cells  still  remain  markedly 
predominant. 

4.  That  in  our  cases  there  was  no  increase  in  supporting  tis- 
sues in  the  parathyroid  gland  in  rickets,  and  no  increase  in  vas- 
cular supply,  or  evidence  of  congestion  not  found  equally  in  non- 
rachitic cases. 

5.  That  the  state  of  nutrition  of  the  child  had  no  bearing  on 
the  size  either  of  the  gland  as  a  whole  or  of  the  individual 
elements. 
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H>-  H.    S.    MARTLAND 

Disiussion : 

Dr.  JoBi-iNt;:  nctinitc  conclusinns  cannot  be  drawn  from  this  study  by 
Drs.  Minor  and  Pappcnlicimcr,  as  the  glands  were  not  weiglied  and  measured 
at  the  time  they  were  removed,  but  the  results  are  very  suKKCstive. 

I>R.  Pappenheimkr:  There  is  an  apii''*'"*'"^  paradox  in  the  relation  of  the 
parathyroids  to  calcilication.  which  has  not  been  explained.  It  is  penerally 
known  from  the  work  of  Krdlieim  an«l  Toyofuko  that  complete  destruction 
of  the  parathyroid  in  rats  is  followed  l>y  a  failure  of  the  dentine  to  take  up 
calcium  and  also  by  a  lack  of  calcium  deposition  in  the  callus  of  experi- 
mentally produced  fractures.  Meiitical  channt's.  as  rej^ards  the  failure  of 
calcium  deposition,  occur  in  rickets,  but  associated  with  a  hyperplasia  of 
the  parathyroid.  One  can  of  course  theorize  about  the  explanation  of  this 
seeming  discrepancy,  but  there  is  as  yet  no  real  explanation. 
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Their  Classification  with  Special  Rkfhkence  to  Benign 

GlANT-CKLL   TtMOK 

II.   .'^.    MAKTLANI).   M.D. 

(Frnm   the   Pjthoh^ual  Dcpartmoit  of  the  City   Hosf'ilal,  Xcwtirk.  .V.  /.) 

l''or  a  number  of  years  I  have  noted  a  con.siderahle  confusion 
and  lack  of  clear  th(nij:^ht  atnonj:;  surji^eons  and  patholop^ists  as 
rejjards  the  diaj.mosis.  treatment  and  pro^Miosis  of  the  primary 
tumors  of  the  lonjj  |)ipe  Ixjnes  helonji^ing  to  the  so-called  sarcoma 
jjroup. 

It  is  rather  unfortunate  that  even  at  the  present  time  many 
able  and  even  noted  surj^eons  are  extensively  sacrificiu};  limbs 
for  tumors  which  have  been  known  to  be  distinctly  benii,Mi  in 
character. 

It  is  for  this  reason  that  I  will  attemi)t  to  .sinnmari/e  some  of 
my  exi)eriences  encountered  in  this  ty])e  of  tumors.  I  have  tried 
to  do  this  in  as  practical  a  way  as  possible,  conse<|iiently  mmh 
scientific  data  will  obviously  escape  recoj^nition  in  this  discussion. 

The  primary  mesenchymal  tumors  of  bone  may  be  rouj^dily 
classified  as  follows: 
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TABLE    I 

Classification  of  Primary  Tumors  of  Bone 
Primary  Mcsciicliyiiial  Tiiiiwrs  of  Bone 
Fibroblastoma    (fibroblast"). 

Benign:    Fibroma,  and  liorder-line  fibrosarcoma    (unusual). 

Malignant:    Fibrosarcoma    (see  osteogenic  sarcoma). 
Myxoblastoma   (mj^xoblast) . 

Benign:    Mj-xoma.  myxofibroma,  myxolipoma  and  myxochondroma. 

Malignant :     Myxosarcoma,    myxochondrosarcoma    and    osteomyxochon- 
droma. 
Choxdroblastojia  (chondroblast) . 

Benign:      Chondroma,     ecchondrosis,     chondromyxoma    and     osteochon- 
droma.    Multiple  congenital  enchondromata. 

Malignant:    Chondrosarcoma,  osteochondrosarcoma,  etc. 
Osteoblastoma   (osteoblast) . 

Benign:     Osteoma,   osteophytes,    exostosis,    endostosis,   osteofibroma,    etc. 

Malignant:    Osteogenic  sarcoma. 
Endothelioblastoma   (blood-vessel  endothelioblast). 

Benign:    None. 

Malignant:  Endothelial  myelomas  and  multiple  hemangioendothelioma. 
Myeloma   (type  cell  unknown). 

Benign :    None. 

Malignant:    Multiple  myeloma   (Kahler's  disease). 
Benign  Giant  Cell  Tumor. 

Benign:    Single  and  multiple  forms   of  disease    (see   ostitis  fibrosa). 

Malignant:  None. 

If  we  examine  Talkie  I,  it  will  l^e  readily  seen  that  most  of 
the  tumors  group  themselves  into  benign  and  malignant  forms. 
Most  of  the  benign  forms,  though  not  all  of  them,  can  as  a  rule 
be  easily  diagnosed  by  their  history,  location,  age  incidence,  clini- 
cal appearance  and  X-ray  examination,  and  therefore  offer  little 
confusion  either  to  surgeons  or  pathologists. 

Furthermore,  the  malignant  forms,  if  studied  more  in  detail, 
will  dwindle  down  to  a  few  important  types.  For  example,  fibro- 
sarcoma would  be  a  rare  bone  tumor  if  we  interpret  tumors  be- 
longing to  this  class  as  a  fibrocellular  variety  of  osteogenic  sar- 
coma. In  a  like  manner,  myxosarcoma,  myxochondrosarcoma, 
chondrosarcoma,  etc..  while  they  do  occur  as  pure  forms  which 
metastasize,  are  nevertheless  most  often  encountered  as  meta- 
plastic areas  in  osteogenic  sarcoma. 

The  confusing  ])rimary  tumors  of  the  long  pipe  bones,  when 
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a  (|ueslion  of  inalij;nancv  arises.  uMially  cxchulc  all  Imt  the  fol- 
lowing: osteogenic  sarcoma,  endothelioma,  nniltiple  myeloma  an<l 
benign  giant-cell  tumor. 

My  experience  lia^  heeii  that  it  is  impossihle.  especially  in 
central  varieties  of  these  tumors,  to  diagnose  many  of  them  from 
their  age  incidence,  location  of  tumor  or  X-ray  examination,  hut 
that  an  exploratory  incision  with  histological  examination  of  the 
tissue  remove<l  is  necessary. 

OSTKOr.KMC   SAUlOMA 

Of  the  many  anatomical  varieties  of  this  tumor  described  in 
the  literature,  for  teaching  purposes  I  have  adopted  the  simple 
classification  of  lowing  as  the  hest,  namely,  (ihrocellular  and 
chiefly  periosteal;  telangiectatic,  soft  and  richly  permeated  with 
hlood-xessels  and  sinuses  (hone  aneurysm),  involving  marrow, 
shaft  and  perio.steum :  and  sclerosing,  a  very  hard  osteoblastic 
growth,  involving  marrow,  .shaft  and  periosteum,  and  to  a  slight 
extent  less  malignant  than  the  other  two  forms. 

It  has  been  found  that  practically  all  thc^e  growths  sooner  or 
later  involve  the  periosteum,  making  a  classification  as  ])eriosteal 
sarcoma  justifiable  in  a  large  majority  of  the  cases.  A  central 
sarcoma  without  involvement  of  the  periosteum  I  have  never  seen, 
and  this  is  interesting,  since  liloodgood  has  recently  stated.  "I 
would  welcome  an  opportunity  to  study  a  solid  central  sarcoma 
in  which  there  is  no  periosteal  growth." 

The  important  facts  in  osteogenic  sarcoma  are  summarized  in 
Table  11. 

TMM.E  II 

Sl'MMAKV    OF    ImIHIKTANT    DaTA    IN    OsTKCKiF.N'IC    SaRCOMA 

Pathology  : 

/Inalomtcal  varivlies  Location 

1.  Fil»roccIIuIar Chiefly  periosteal 

2.  TrUtiKifctntic Marrow,  shaft  aiul  periosteum 

3.  Sclerosing  M.irrow.   shaft    :incl    prrio-'trnm 

4.  Capsular 

5.  Parostcal 
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Histology  : 

Type  cell :  spindle,  round  and  tumor  giant  cells. 

Production  of  new  bone. 

Hyperchromatic  nuclei  and  tumor  mitoses. 
Cause  of  Death  : 

Early   lung  metastases. 
Age  Incidence: 

Fifteen  to  seventy  years.  Cases  few  before  fifteenth  or  twentieth  year. 
Treatment  : 

Radical  Operation  and  treatment  of  any  kind  almost  hopeless.  Blood- 
good's  series  showing  less  than  4  per  cent,  cures  after  radical  opera- 
tion and  early  diagnosis. 

Radium  supposed  to  be  of  little  or  no  benefit   (see  Ewing's  discussion). 

ENDOTHELIOMA    OF    BOXE 

True  primary  endothelioma  of  bone  has  always  been  ques- 
tioned by  many  pathologists,  because  of  the  close  histological 
resemblance  of  the  growth  to  metastasizing  adrenal  tumors, 
tumors  of  the  thyroid,  prostate,  etc. 

I  believe  that  it  does  occur  rather  frequently  as  a  single  tumor. 
Rare  multiple  forms  have  been  described,  notably  a  case  of  mul- 
tiple hcTmangioendothelioma  reported  by  Symmers,  which  clin- 
ically simulated  multiple  myeloma. 

The  importance  of  this  type  of  bone  tumor  has  recently  been 
emphasized  by  Ewing,  who  a  few-  months  ago  presented  to  this 
Society  several  cases  of,  I  believe,  undoubted  primary  endo- 
thelioma of  bone,  the  cases  being  clear  cut  enough  to  form  a  dis- 
tinct clinical  and  pathological  entity  in  bone  tumors.  This  re- 
markable contribution  to  the  pathology  of  bone  tumors,  sharply 
identifying  a  type  of  tumor  frec^uently  submerged  under  the  name 
of  round-cell  sarcoma,  and  often  mistaken  by  pathologists  for 
osteogenic  sarcoma,  is  of  especial  importance,  since  the  malig- 
nancy of  this  tumor  is  very  much  less  than  that  of  osteogenic 
sarcoma,  persistent  X-ray  or  radium  treatment  checking  and 
apparently  curing  the  lesion. 

TABLE    III 

Summary  of  S.\lient  Points  in  Endothelio.ma  of  Bone 
Pathology  : 

Anatoinical  t-arictics 
I.  Siuiilc    ttiDior: 


l"(j  II.   S.   MARTLAND 

(a)  Circumscribed.  larRc  bulky  growths,  .irisinR  in  marrow 
or  cndosteuni  and  early  iicrfuratiuR  shaft  ami  dcvclopinK  ex- 
ternally. 

(/>)   Smaller   Krowths.   many   occurring   in    middle   of   shaft, 
and    submcrKcd    in    the   diagnosis    of    round-cell    sanonia.    peri- 
osteal  sarcoma,  etc.   ( Kwing's  endothelial  myeloma  i 
2.  Multifli'   Tumors: 

(a)   Midtiple    hemangioendothelioma     (Symmcrs),    clinically 
resembling  multiple  myeloma. 
Histology: 

1.  Single    Tumor: 

Type  cell  is  a  round  or  oval-shaped  cell  with  clear  cytoplasm 
and  vesicular  nucleus.  Usually  arranged  in  alveolar  formation  with 
little  or  no  intercellular  substance.  Some  portions  of  the  tumor 
showing  origin  from  blood-vessel  endothelium.  There  is  absence 
of  new  bone   formation,  but  lM)ne  absorption   is  common. 

2.  .yfuttif>lc    Tumors: 

In  Symmers's  case  the  histological  picture  of  hemangioendo- 
thelioma or  angioma  was  very  evident. 

CUNIC.\L    CoiR.SK. : 

The  single  tumors  are  not  nearly  so  malignant  as  osteogenic 
sarcoma  and  perhaps  amenable  to  X-ray  and  radium  treatment. 
Ewing  states  that  tumors  rapidly  melt  imdcr  radium  but  recur  un- 
less treatment  is  persistent. 
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This  is  most  easily  diapiosed  by  the  X-ray  cxaniinatioii  show- 
injl^  miihipic  hone  tumors,  which  demonstrates  the  importance  of 
rayiiijj  the  skeleton  in  many  bone  tumor  cases.  The  X-rays  beinp 
distinguished  from  multiple  metastasizinj:^  carcinoma  by  its  pre- 
dilection for  Ixmes  with  red-marrow  and  the  absence  (»f  a  moth- 
eaten  api)earance. 

In  a  tumor  in  which  the  type  cell  is  unknown,  and  has  been 
descril)ed  as  a  myelocyte,  lymphocyte,  plasmocyte  or  erythroblast. 
it  is  quite  fMissible  that  with  so  ^'reat  a  variation  in  histolop^ical 
stnicture  the  explanatitjn  may  be  that  we  are  dealing  with  an 
undifferentiated  metrocyte,  somewhat  similar  to  the  explanation 
suggested  by  Symmers  in  the  disease  "  Leukan.emia  "  (a  combi- 
nation (»f  myelogenous  leuk.'cmia  and  pernicious  an.cmia). 

Multiple  myehuna  is  a  rare  disease  occurring  in  individuals 
over  thirty-five  years  of  age,  oftencst  in  men.  and  j)ursuing  a 
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rapidly  fatal  course.  It  is  characterized  by  foci  of  growth  aris- 
ing in  different  parts  of  the  marrow  system  at  approximately  the 
same  time  invol\-ing  bones  with  red-marrow,  as  vertebrcC,  ster- 
num, ribs,  skull,  scapulae  and  ilium.  Spontaneous  fractures  are 
common.     Bence-Jones  albumose  is  frequently  found  in  the  urine. 

It  occurs  in  two  anatomical  varieties,  the  ordinary  form  or 
Kahler's  disease  in  which  the  lesions  are  confined  to  the  bones, 
and  a  very  rare  or  extra-medullary  form  in  which  the  lesions  may 
be  present  in  other  tissues. 

Histologically  the  type  cell  has  been  identified  as  either  un- 
known, an  adult  or  embryonal  myelocyte,  a  lymphocyte,  a  plasma 
cell,  or  in  rare  instances  as  an  erythroblast. 

Treatment  in  this  disease  is  of  no  avail,  except  mechanical 
to  relieve  pressure  symptoms. 

BENIGN    GIANT-CELL  TUMOR 

Benign  giant-cell  tumor,  medullary  giant-cell  sarcoma,  giant- 
cell  sarcoma  of  the  epulis  type,  medullary  giant-cell  tumor, 
chronic  non-suppurative  hemorrhagic  osteomyelitis  (Barrie),  etc., 
has  been  recognized  for  many  years  by  a  few  surgeons  and 
pathologists  as  essentially  a  benign  lesion  of  bone.  This  fact, 
however,  is  unfortunately  not  appreciated  by  most  surgeons,  in 
spite  of  all  the  literature  written  on  the  subject. 

The  tumors  usually  occur  in  the  ends  of  the  long  bones,  espe- 
cially the  upper  end  of  the  tibia.  The  majority  occur  in  young 
people.  A  definite  history  of  trauma  is  often  obtained  and  seems 
to  be  an  important  etiological  factor  in  the  single  lesions.  Their 
growth  is  slow  and  duration  of  disease  long.  They  recur  after 
incomplete  remoxal,  in  loco,  but  I  have  never  seen  one  metastasize 
to  distant  parts. 

X-ray  examination  shows  an  expansive,  abrupt  and  circum- 
scribed growth  with  preservation  of  the  bony  shell.  Distention 
may  be  great. 

In  gross  api)earance  the  tumor  is  usually  conlined  within  the 
periosteum,  definitely  circumscribed,  not  infiltrating,  and  is  easily 
remox'ed  from  its  bonv  shell.     It  is  distinctlv  vascular,  simulates 
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younjj  ijranulation  tissue,  is  friable,  soft,  oozes  and  resembles  red- 
nirrani  jolly  or  fresh-cut  liver. 

llislolojjical  examination  shows  a  stroma  like  youn^  j^ranula- 
tion  tissue,  ranjjinj;  from  very  cellular,  often  hemorrhagic,  areas 
to  older,  non-cellular  jiortions  in  which  tlu'  fibroblasts  are  ar- 
ranjjetl  in  whorls  and  resemble  slij^htly  spindle-cell  sarcoma. 
Active  mitoses  and  hyperchromatic  nuclei  are.  however,  not  pres- 
ent. Giant  cells  of  the  foreign  liody  endothelial  type  with  {glassy 
cytoplasm  and  many  {25  to  80)  vesicular  luuki  arc  numerous, 
often  fonninj;  the  |)red()minant  i)icture. 

It  has  l)een  my  j;ootl  fortune  to  have  had  under  (»bservation 
with  Dr.  I'.  R.  Mausslin^.  attendinpj  surg^eon  to  the  City  Hospital, 
a  case  of  benig^i  g^iant-cell  tumor  of  the  lower  end  of  the  tibia  for 
a  period  of  ten  years,  during  which  time  the  lesion  has  Ik'cu 
curetted  several  times.  Durinjj  this  time  we  have  noticed,  both 
from  the  X-ray  examinations,  the  character  of  lesion  at  operation 
and  the  histolojjical  examination  of  the  tissue,  that  the  lesion  has 
l)een  chanj^inj^  in  character  from  an  orij^inal  .solid  benign  giant- 
cell  tumor  to  an  extensive,  localized  fibro-cystic  disease  of  the 
tibia.  The  lower  end  of  the  tibia  at  the  present  time  shows  a 
very  large  multilocular  cyst  of  the  bone  with  an  old  fibrous  wall 
containing  only  a  few  giant  cells. 

I  have  also  had  the  opportunity  of  following  with  Dr.  Hauss- 
ling  a  very  remarkable  case  of  nuiltiple  giant-cell  tumors  for  a 
period  of  six  years.  This  case  I  rei)orte(l  before  this  Society  in 
191 5.  At  the  present  time  oidy  four  well-marked  cases  of  this 
disea.se  have  apj)eared  in  American  literature. 

I'or  several  years  the  tumors  in  this  case  which  were  located 
in  the  right  superior  maxilla,  both  fibul.e.  both  clavicles,  fenuirs 
and  ribs  were  expansive,  more  or  less  solid  tumors  chiefly  in  the 
myeloid  part  of  the  Ijones  and  well  confined  within  their  l)ony 
shells.  They  .showed  the  ty|)ical  histological  picture  <»f  benign 
giant-cell  tumor. 

During  the  last  two  years,  even  in  lesions  which  had  not  been 
curetted,  these  tumors  have  l)een  becoming  cystic  along  with 
extensive  fibrocystic  disease  of  the  surrounding  bone.     The  gross 
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appearance  of  one  of  the  lesions  at  last  operation  was  one  of 
multiple  cysts  with  fibrous  walls,  showing  histologically  dense 
fibroblastic  tissue  with  scant  foreign  body  giant  cells. 

I  do  not  Ijelieve  that  any  single  lesion  has  been  under  such  a 
long  observation,  since  the  tumor  is  either  cured  by  surgical 
curettement,  etc.,  or  the  limb  sacrificed  by  some  ill-informed 
surgeon. 

The  multiple  lesions  in  their  extreme  form  are  so  rare  that 
it  is  doubtful  if  any  case  has  been  observed  over  such  a  period 
of  time.  The  changing  in  the  character  of  the  gross  appearance 
and  microscopic  picture  of  the  lesions  in  both  the  single  and 
multiple  case  during  this  time  of  observation  is,  in  my  opinion, 
extremely  interesting. 

From  my  observations  in  these  two  cases  I  am  of  the  opinion 
that  so-called  benign  giant-cell  tumor  is  entirely  an  inflammatory 
process  in  the  nature  of  exuberant  granulation  tissue,  located 
mainly  in  the  myeloid  part  of  the  bone,  formed  as  an  attempt  to 
repair  previous  bone  destruction,  due  to  trauma  in  the  single 
lesions  and  in  the  multiple  ones  to  some  unknown  cause.  I  be- 
lieve the  disease  is  one  phase  or  rather  an  exaggerated  phase  of 
osteitis  fibrosa  cystica. 

It  is  interesting  to  note  that  very  similar  growths  are  occa- 
sionally seen  in  the  tendon  sheaths  which  have  microscopic  pic- 
tures closely  resembling  these  giant-cell  tumors  of  bone,  namely, 
the  so-called  benign  xanthic  extra-periosteal  tumors  of  the  ex- 
tremities. 

^\y  conception  of  so-called  osteitis  fibrosa'  cystica  may  be 
roughly  summarized  in  Table  I\^. 

TABLE   IV 

SU.MMARV     OF     I.MPORTANT     DaTA     IX     OsTEITIS     FiBROSA     CvSTICA 

Name  of  Diseas?::    In  my  opinion  no  good,  permanent  name  has  been  sug- 
gested so  far.     Metaplastic  osteomalacia  is  worth  considering. 

Pathology  : 

Anatomical  x'aricties 

1.  Localized  lesions  (localized  osteitis  fibrosa  cystica). 

2.  Gcneraliced   lesions    (generalized    osteitis    fibrosa    cystica    of    von 

Recklinghausen). 
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Location 

Practicallv    ai«;»>>   m  diaphysis  and  never   uh.kus   ifriphysis.     Slow 
urowtli  and  nu>vcs  up  «liapliysis.     Most  common  in  proximal  end 
of  shaft. 
Etiology 

In   single   lesion   trauma   seems   to  be   an   important   exciting   factor. 
In   Reneralized   type   of   disease   the   cause   is   unknown,   may   be 
l>acterial.    nutritional    or    cndocrinal.      I'sually    appears    before 
thirtieth  year. 
Sequence  of  Lesions 

1.  Destruction   an«l   absorption    of   Imnc    (usually   medullary    in   can- 

cellous bone). 

2.  Granulation  tissue  formed  in  effort  of  repair ;    producing  ])icturc 

of  young  granulation   tissue   with   hemorrhage,   bone   absorj)ti<>n 
and  numerous  foreign   l)ody  endothelial  giant  cells. 

3.  Replacement    by    a    less    cellular    fibroblastic    tissue,    a    medullary 

fibrosis ;     producing    a    picture    simulating    spindle-cell    sarcoma. 

4.  The   lesion   at   this   stage   may   progress   in   any   of  the   follnwing 

ways : 
(o)   Subside,  due  to  softening  of  fibrous  tissue,  with   formation 
of  single  or  multiple  bone  cysts  lined  by  a  fibrous  wall,  the 
cyst  fluid  eventually  becoming  serous  and  often  clear, 
(fr)   Progress  as  a   solid   giant-cell   tumor   with   or  without  cyst 

formation  and  finally  heal  or  become  bone  cyst, 
(f)   Progress    rapidly    as    a    benign    solid    giant-cell    tumor    of 
local    clinical    malignancy    with    considerable    destruction    of 
bone. 
Tkeatment:    Radium  or  surgical  curetting   with   crushing  of  diseased   wall. 
The    success    of    surgical    treatment    in    our    opinion    has    been    clue 
chiefly  to  closure  it-illiout  drainage,  thus  avoiding  sepsis. 

St'MMARY  OF  Cases  Reported 

Case  i.    Single,  solid  benign  giant-cell  tumor  of  lower  end  of  til)ia,  changing 

in  a  period  of  ten  years  into  a  single  multilocular  bone  cyst. 
.■\.  L.     Male.     Italian.     Present  age  thirty-eight  years.     Barber. 
Family  History:    Negative. 

Past  History:    Chancre  when  eighteen  years  of  age. 
Present  History: 

If^7.    Twisted  right  ankle  while  playing  ball. 
In  plaster  3  weeks. 
Syphilitic  treatment   f<jr  3  months. 
Plaster  for  2  nif>nths. 

Ix)wer  end  of  tibia  curetted  and  discharged  cured. 
/909.     Swelling  and  pain  has  returned. 

Ix>wer  end  of  tibia  curetted,  diagnosis  osteomyelitis. 
Sinus  persisted. 
79 /O.    Fell  and  injured  ankle. 
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Admitted  to  City  Hospital. 

Lower  end  of  tibia  curetted  and   diagnosis  of  solid  benign  giant- 
cell  tumor  made. 

igii.     Tibia  curetted  4  times  for  recurrence. 

1915.  Tibia  curetted  for  recurrence.  The  original  tumor  is  no  longer 
composed  of  granulation  tissue,  but  consists  of  several  cystic 
cavities   tilled   with   serous   fluid. 

ig2i.  Patient  in  good  physical  condition.  Has  been  able  to  work  as 
barber  all  this  time.  X-ray  examination  shows  a  multilocular 
communicating  cyst  involving  lower  third  of  tibia. 

C.\SE  2.     IMultiple,   solid,  expansive   benign   giant-cell  tumors,   changing  in  a 

period  of  six  years  into  generalized  fibrocystic  disease  of  long  bones. 
T.  K.     Female.     White.     Present  age  thirty-one  3-ears.     ]Married. 

Family  History:    Negative. 

Past    History:     Venereal    diseases    denied.      Four    normal    births,    one    mis- 
carriage. 
1914.     Noticed  lump  in  inner  angle  of  right  eye. 

Fell    and    fractured    right    femur    above   knee,    which   united    with 

fair  result. 
Noticed  tumor  mass  on  anterior  surface  of  left  tibia. 
Admitted  to  hospital  complaining  of  weakness  and  pain  in  bones. 
1st  operation:    tibial  tumor  curetted,  microscopical  diagnosis  benign 

giant-cell   tumor. 
2d  operation:    tumors  in   maxilla,   both   fibulje,  both   clavicles   and 
rib  curetted.     Gross  appearance  of  tumors  that  of  pale  granu- 
lation  tissue,  microscopical  diagnosis  benign  giant-cell  tumor. 
3d  operation:    right  elbow  curetted. 
J916.     4th   operation:     left  femur  curetted. 
79/7.     5//j  operation:    right  tibia  curetted. 

6th  operation:    clavicle  curetted. 
7979.     yfh  operation:    both  tibi?e  and  left  clavicle  curetted. 
8th  operation:    left  femur  curetted. 
gth  operation:    finger  curetted. 
79i>o.     10th  operation:    left  femur  curetted. 
ijth  operation:    left  femur  curetted. 
•  79i>7.     rsth  operation-:    left  tibia  curetted. 

At  all  operations  the  wound  was  closed  by  primary  suture  without  drains, 
this  we  regarded  as  a  very  important  factor  in  preventing  sepsis.  The 
present  physical  condition  of  the  patient  is  fair  considering  her  long  stay  in 
hospital.  She  has  a  moderate  secondary  anaemia.  Her  blood  chemistry  is 
normal  for  nitrogenous  waste  retention,  her  calcium  metabolism,  however, 
has  never  been  determined.  The  tumor  masses  in  the  last  few  years  are 
distinctly  cystic  at  operation  and  histological  examination  shows  scant  or 
no  giant-cells  present  but  old,  dense  fibroblastic  cyst  walls.  The  indication 
for  operation  has  been  pain.  Many  of  the  lesions  have  disappeared  without 
surgical  treatment  but  the  surrounding  bone  shows  extensive  fibrocystic 
disease. 


1  \2  II.   S.    MARTLAND 

Of  the  American  literature  on  Ixmic  tumors.  csi)ccially  giant- 
ccll  tumors.  I  have  been  greatly  helped  in  my  observations  by  the 
numerous  writings  of  Bloodgtxxl.  lowing.  Harrie,  Symmers  and 
Meyerding. 

Discussion : 

Dr.  Moschcowitz  :  In  twenty  years'  experience  I  liavc  never  f-een  a 
patient  with  a  giant-cell  sarcoma  of  the  bone  conic  to  autopsy.  I  should 
like  to  ask  those  here  if  they  have  had  the  same  experience. 

Dr.  Symmers:    What  part  of  the  bone  do  you  mean? 

Dr.    Moschcowitz:     .Any   Riant-cell    sarcoma. 

Dr.  Kwing:  I  think  Dr.  Martland  has  given  us  a  great  deal  of  valu- 
able information.  I  wish  he  could  find  time  to  carry  it  around  to  the  places 
where  it  would  do  most  good.  .Mlhough  the  general  statements  which  he 
mrntioned  have  been  known  since  185.J.  the  information  needs  to  be  spread 
broadcast  in  this  country.  At  a  recent  meeting  in  this  city  of  prominent 
surgeons  about  thirty  were  present,  who  were  presented  with  evidence  such 
as  has  been  given  to-night  of  a  giant-celled  sarcoma  in  the  tibia  with  all 
the  features  and  histology  described,  and  they  were  asked  to  state  what  they 
would  do.  Twelve  of  the  thirty  would  amputate.  I  think  this  is  a  de- 
plorable state  of  afTairs  when  the  informaticm  is  as  clear  as  it  is  of  the 
benign  nature  of  this  disease.  The  difficulty  is  not  with  these  characteristic 
growths  in  which  a  large  portion  of  the  tumor  is  made  up  of  giant  cells,  but 
in  the  variants  of  this  disease.  I  have  found  quite  a  few  tumors  which  arc 
in  all  respects  like  those  described,  but  in  which  the  giant  cells  arc  scat- 
tered and  the  remaining  tumor  tissue  is  quite  cellular  and  verging  toward  the 
ordinary  malignant  Iwiking  spindle-cell  sarcoma.  I  am  unable  to  come  to  a 
conclusion  as  to  whether  there  are  two  diseases  here  which  you  cannot 
distinguish  histologically  and  clinically,  or  by  the  X-ray,  or  whether  this 
ordinary  simple  benign  giant-cell  tumor  may  in  <iifTerent  cases  become  a 
clinically  malignant,  po<;sibly  metastasizing  tumor.  1  am  unable  to  decide 
what  its  relations  are  to  the  malignant  cases  of  true  osteogenic  sarcoma.  In 
cutting  the  capsules  of  these  tumors  I  find  varying  degrees  of  bone  forma- 
tion and  Ixine  absorption,  and  if  one  sees  only  small  sections,  it  is  very  diffi- 
cult to  distinguish  the  prf)cess  from  malignant  osteogenic  sarcoma,  so  I 
think  it  is  better  not  to  cut  into  these  tumors  and  attempt  to  make  a  diag- 
nosis on  a  small  piece  of  tissue.  One  ought  to  have  all  the  data  in  the 
case,  including  the  X-ray.  I  have  been  looking  for  many  years  for  an 
undoubted  case  of  giant-cell  sarcoma  of  the  bone  of  the  epulis  type  which 
had  killed  with  metastases  in  the  lungs.  I  have  lieen  unable  to  find  such 
a  case. 

In  regard  to  the  treatment  of  these  cases,  which  is  really  what  the 
J.  •    has  to  decide,  my  position   is  that  none  of  these  tumors  should 

K-  You  may  not  get  a  diagnosis.     That  so  often  hapi>ens  in  my 

experience  that  I  prefer  to  rest  the  diagnosis  on  the  clinical  history,  the 
age  of  the  patient,  the  X  r.iv  firidinifs.  and  the  general  i)liy'.ioal  condition  of 
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the  patient  and  the  tumor.  I  agree  with  Dr.  Martland  that  you  cannot  make 
a  positive  diagnosis  in  all  these  cases,  but  an  incision  does  not  always  do  it. 
I  know  many  cases  that  have  lost  their  limbs,  and  several  that  have  lost 
their  lives,  from  infection  from  bone  cysts  after  exploratory  incision  and 
curettage.  Many  of  them  do  badly,  and  Dr.  Martland's  patient  is  very 
fortunate  indeed  to  have  escaped  infection  in  so  many  operations.  Another 
reason  for  reaching  this  decision  is  that  the  benign  tumors  of  this  sort 
respond  very  well  to  treatment  by  physical  agents,  X-ray  and  radium.  So 
also  do  the  myelomas.  In  the  malignant  osteogenic  sarcoma  no  method  of 
treatment  is  satisfactory  or  successful,  yet  prolonged  X-ray  and  radium 
treatment  of  osteogenic  sarcomas  in  at  least  two  cases  has  caused  a  complete 
disappearance  of  the  local  tumors,  and  the  patients  have  remained  well  for 
three  and  a  half  and  four  and  a  half  years,  respectively,  so  that  I  would 
like  to  see  what  thorough  X-ray  treatment  would  do  with  the  malignant 
osteogenic  sarcomas.  It  is  however  difficult  to  get  an  opportunity  to  carry 
this  out,  for  the  patient  will  sooner  or  later  fall  into  the  hands  of  some 
surgeon  who  will  cut  the  leg  off.  I  have  not  been  able  to  get  a  fair  test 
of  these  tumors,  but  I  am  optimistic  enough  to  say  that  if  the  limb  could 
be  immobilized  and  thorough  X-ray  or  radium  treatment  be  given  over 
long  periods  the  result  might  very  likely  be  better  in  a  series  of  cases 
than  it  is  at  present  with  amputation. 

Dr.  Martland:  In  reference  to  Dr.  Moschcowitz's  question.  I  do  not 
believe  that  benign  giant-cell  sarcoma  as  I  have  described  it  ever  does 
metastasize.  I  know  there  are  a  few  cases  on  record  in  which  it  is  claimed 
that  the  stroma  has  undergone  so-called  sarcomatous  proliferation,  but  this 
has  been  very  rare  in  giant-cell  tumors,  and  I  think  those  tumors  which 
have  metastasized  have  been  the  so-called  periosteal  or  osteogenic  sarcomas, 
in  which  you  get  a  number  of  foreign-body  giant  cells,  but  you  also  get  true 
tumor  giant  cells. 

I  agree  with  Dr.  Ewing  that  some  of  the  most  eminent  surgeons,  who 
have  had  the  best  experience  in  bone  sarcoma,  seem  to  have  no  idea  at  all 
of  what  they  are  dealing  with  pathologically,  and  it  is  unfortunate  that  in 
the  large  cities  we  see  extensive  sacrifices  of  limbs  which  are  ab>olutely 
unwarranted. 


PRIMARY  SPINDLK  CELL  SARCOMA  OF  THI-:  LIX'ER 
ASSOCIATED  WITH  CIRRHOSIS 

MORTON    RYDER.    ^[.I). 

(From  the  Pathological  Laboratories,  Bcllcvuc  Hos/^ital,  Dr.  Douglas  Syiii- 
mers,  Director,  NeziJ  York) 

The  reported  cases  of  priniarv  sarcoma  of  the  Hver  have  been 
collated  bv  different  atithors,  the  latest  collection  heinir  that  of 


I  I  *  MORTON    RYIIKR 

Marx  in  ic)04 — ^j  cases.  Marx  analyzed  many  of  these  cases 
only  to  condemn  them.  He  accepts  the  majority  as  sarcomatous, 
but  thinks  that  the  evidence  of  their  origin  in  the  Hver  is  unsatis- 
factory. Some  cases  were  attended  hy  smaller  tunu)rs  in  other 
organs,  such  as  the  adrenal  or  the  periosteum  of  the  vertehr.e  that 
Marx  considers  may  have  re]>resented  j)rimary  growths.  Others 
were  incompletely  investigated  post  mortem  or  lacked  autopsies 
alt«»gether.  the  diagnosis  lieing  based  on  operative  findings.  Marx 
concludes,  however,  that  when  all  these  cases  are  excluded  there 
remain  a  considerable  number  of  undoubted  i)rimary  sarcomata 
of  the  liver.  (Others  have  still  further  reduced  the  number  of 
unchallenged  cases  by  (piestioning  the  sarcomatous  nature  of 
many  of  the  growths,  b-wing  emphasizes  the  danger  of  classify- 
ing growths  with  an  alveolar  structure  as  of  connective  tissue 
origin,  and  points  out  the  resemblance  of  some  of  the  tumors 
refMirted  as  angiosarcomata  to  atypical  carcinomata.  The  rarity 
of  cases  acceptable  to  all  makes  it  a  duty  to  report  the  following. 
in  which  the  diagnosis  of  .sarcoma  appears  to  be  unquestional)le, 
ami  in  which  there  is  no  reasonable  doubt  that  the  growth  had  its 
origin  in  the  liver. 

The  patient  was  a  lal)orer,  aged  forty-seven,  born  in  this  country.  The 
family  history  was  uncertain ;  he  denied  venereal  disease  and  the  use  of 
alcohol  and  tobacco.  He  professed  to  have  had  no  severe  illnesses  until  four- 
teen months  before  his  death,  when  he  suffered  from  an  acute  abdominal 
attack  with  pain  in  the  right  upper  quadrant.  He  did  not  know  whether  he 
was  jaundiced  at  that  time.  .\  di.innosis  of  gall  stones  was  made  and  at 
operation  a  fistula  was  made  from  the  gall-bladder  to  the  abdominal  wall; 
this  fistula  remained  open  until  death.  He  <lid  not  know  whether  gall  stones 
were  found.  He  returned  to  work  and  remained  well  until  February,  1921, 
when  his  legs  and  scrotum  commenced  to  swell.  He  was  admitted  to 
Bellevue  Hospital  on  the  service  of  Dr.  Charles  Nammack  on  February 
16,  1921.  and  died  eleven  days  later.  During  his  stay  in  the  hospital  the 
patient  was  intensely  jaundiced  and  moderately  emaciated ;  mentally  he  was 
dull,  not  l)eing  aware  of  either  the  jaundice  or  the  emaciation. 

There  were  physical  signs  of  pneumonia  over  both  lower  lobes.  Ex- 
amination of  the  heart  was  negative.  In  the  epigastrium  and  right  hypochon- 
driac region  there  was  felt  a  hard,  nodular  mass  which  corresponded  in 
position  to  the  liver  and  descended  with  inspiration.  There  was  a  ventral 
hernia  at  the  site  of  a  healed  upper  right  rectus  incision ;  at  the  upper  end  of 
the  »car  there  was  an  open  sinus  discharging  mucoid  material.    The  scrotum 
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and  both  lower  extremities  were  moderately  edematous.  During  his  stay  in 
the  hospital  he  had  a  temperature  range  of  98°  to  100°,  pulse  100  to  120, 
respiration  20  to  24.  The  leucocytic  count  was  10,200  with  84  per  cent,  poly- 
morphonuclears;  red  cell  count,  4,000,000.  The  urine  was  negative  except' 
for  the  presence  of  bile.  A  provisional  diagnosis  was  made  of  carcinoma  of 
the  gall-bladder  with  extension  to  the  liver.  Pneumonia  w^as  apparently  the 
immediate  cause  of  death. 


"'"•'^I^p^.', 
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Fig.   I.     Transverse  section  of  liver  through  longest  diameter. 


Autopsy:  The  body  was  considerably  emaciated,  the  abdomen  slightly 
scaphoid.  There  was  a  moderate,  soft,  pitting  edema  of  the  lower  extremi- 
ties, scrotum  and  posterior  body  wall.  The  sclerse,  skin  and  all  the  body 
tissues  were  intensely  and  uniformly  icteric.  There  were  large  purpuric 
spots  on  the  dorsum  of  both  wrists  and  about  the  knees.  The  scar  of  the 
right  rectus  incision  was  recently  healed  at  the  upper  extremity  where  the 
sinus  had  opened.  The  firm,  nodular  mass  described  could  be  felt  two 
inches  below  in  the  xiphoid  and  just  at  the  costal  margin  in  the  right  mam- 
mary line. 

The    peritoneal    cavity    contained    about   300   c.c.    of   thin,    reddish-brown 
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fluid.  The  entire  visceral  and  parietal  peritoneum  was  stuil<lc<!  with  shghtly 
elevated,  rounded,  grayish-white  nodules,  measuring  i  to  2  cm.  in  diameter. 
The  onientum  was  adherent  to  the  carcum. 

The  liver  was  about  normal  in  size  but  very  firm  and  tough.  The 
liver  substance  was  broken  up  by  trabecui.x"  of  white  ril)rous  tissue  distinctly 
seen  on  section,  between  which  bulged  out  little  nodules  of  brownish  liver 
tissue.  The  surface  was  nodular,  apparently  from  the  same  cause,  the 
nodules  varying  in  size  from  one  to  several  millimeters.  In  the  right  lobe 
was  a  spherical  mass,  about  lo  cm.  in  diameter,  consisting  of  firm  yellowish 
tissue  mottled  with  areas  of  a  salmon  color,  and  everywhere  streaked  with 


Flc  2.     High  power  photomicrograph  of   wfll-preserve«l  portion  of  growth. 

barely  visible  grayish  fibers.  There  were  some  portions  which  were  lighter 
yellow  and  very  soft,  but  the  major  portion  was  as  firm  as  the  surrounding 
liver  tissue.  This  mass  was  rather  sharply  circumscribed,  but  had  no 
dcfmite  capsule.  It  projected  slightly  from  the  upper  surface  of  the 
liver  to  form  an  irregular,  white,  firm  protuberance  over  the  major  portion 
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of  the  right  dome.  Scattered  throughout  the  liver  were  smaller  nodules  of 
similar  tissue,  some  deeply  imbedded,  some  on  the  surface.  Those  on  the 
surface  showed  very  slight  umbilication  and  some  showed  central  yellowish 
areas  of  softening.  None  of  these  masses  was  in  close  proximity  to  the  gall- 
bladder, whiclt  was   fnund   in   its  normal  site.     The  wall   of  the  gall-bladder 


^?^f^^.^i^ 


F"iG.  3.  Low  power  photomicrograph  of  margin  of  growth,  showing 
islands  of  liver  cells  cut  off  completely  by  the  tumor  cells.  These  cells  are 
loaded  with  yellow  granular  pigment. 


was  thin  and  rie.xible,  its  mucosa  apparently  normal.  I-'rom  the  fundus  of  the 
gall-bladder  a  sinus  extended  to  the  upper  end  of  the  abdominal  scar,  sur- 
rounded by  dense  white  scar  tissue.  The  duodenum  and  transverse  colon 
were  firmly  adherent  to  the  gall-bladder.  They  were  opened  before  being 
dissected  free  and  found  to  be  normal.  The  oesophagus,  stomach  and  small 
and  large  intestines  were  carefully  explored,  but  no  ulceration  or  tumor  was 
found.  Above  the  pancreas,  from  the  head  to  the  middle  of  the  body,  was 
a  mass  of  discrete  nodules  of  tumor  tissue,  suggesting  replacement  of  lymph 
nodes.     The   pancreas   was   entirely    separate    from    this   mass    and    appeared 
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to  be  normal.  This  chain  of  nodules  extended  to  tlic  pi>rtal  structures, 
where  they  $urrounde«l  and  pressed  on  the  portal  vein  and  common  l)ile 
duct. 

There  was  a  similar  mass  of  tumor  tissue,  measuring  i  x  3  x  4  cm.,  lyinR 
in  the  anterior  mediastinum,  just  alK>ve  the  di.ipiiraKm.  Both  pleural 
cavities  were  partially  ohiitcrated  hy  adiiesions:  the  ri^ht  contained  about 
.^oo  c.c.  of  thin,   aml>er-colorcd   fluid.     The   visceral  pleura   over  both  upper 
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Fig.  4.     Metastatic  nodule  in  suprapancreatic  lymph  node. 


lobes  was  studded  with  nodules  similar  to  those  in  tlic  inrritoncum.  Tiicre 
were  healed  tul)erculous  scars  in  the  pleura  at  l»oth  apices.  Hoth  Iuurs 
were  congested  and  edematous  throuKhout,  and  there  was  patchy  consolidation 
in  the  left  upper  and  lower  and  right  lower  lobes.  There  were  no  nodules 
of  tumor  tissue  in  the  Iuuk^.  There  was  complete  ohliteratifm  of  the  peri- 
cardial cavity  by  fibrous  tissue. 

The  spleen  was  twice  the  normal  size,  soft  anci  flabby,  and,  on  section, 
rahpberr>-red  in  color  with  no  focal  changes. 
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The  kidneys,  adrenals,  ureters,  bladder,  prostate,  seminal  vesicles,  testes, 
epididymes,  larynx,  pharynx  and  thyroid  were  free  from  metastases  and  were 
essentially  normal.  Xo  palpable  enlargements  were  made  out  in  the  bony 
skeleton.    Examination  of  the  brain  and  spinal  cord  was  not  permitted. 

Microscopic  Examination:  Microscopically,  the  well-preserved  portions 
of  the  growth  showed  a  uniform  structure  of  large  spindle  cells  lying  in 
fasciculi,  so  that  they  were  cut  in  all  directions.  They  varied  somewhat  in 
size,  but,  in  general,  were  large ;  the  nuclei  were  oval,  rich  in  chromatin  and 
had  no  definite  nucleoli.  Mitotic  figures  were  numerous.  Occasionally  there 
was  a  cell  with  two  or  three  closely  crowded  nuclei,  but  these  did  not  form 
a  prominent  feature  of  the  growth.  Blood  vessels  were  rather  scanty  and 
they  had  no  apparent  influence  on  the  structure  or  nutrition  of  the  growth. 
There  was  no  alveolar  arrangement  in  any  part  of  the  tumor.  Intercellular 
stroma  was  practically  non-existent  in  some  areas.  In  other  places  there 
was  abundant  hyaline  transformation  with  a  few  scattered,  elongated  spindle 
cells.     Other  areas  were  frankly  necrotic. 

The  liver  tissue  showed  a  high  grade  of  cirrhosis,  chiefly  perilobular  in 
type.  There  were  wide  bands  of  fibrous  connective  tissue  with  rich  lympho- 
cytic infiltration  surrounding  individual  lobules  or  groups  of  lobules.  In 
some  places  the  connective  tissue  had  grown  between  the  cell  cords.  The 
liver  cells  toward  the  periphery  of  the  lobules  were  loaded  with  pigment  in 
yellowish-brown  granules  and  the  intercellular  bile  capillaries  were  distended 
with  bile. 

The  tumor  encroached  directly  on  the  liver  tissue,  without  the  inter- 
vention of  a  capsule,  and  tumor  cells  were  seen  growing  into  the  liver 
lobules,  enclosing  finally  small  groups  of  liver  cells  or  even  individual  ones 
loaded  with  granular  pigment.  There  were  numerous  lymphocytes  scattered 
through  the  growth,  particularly  in  close  proximity  to  the  portal  spaces. 

The  suprapancreatic  nodes  showed  a  pure  spindle-cell  growth  with  no 
necrosis  or  areas  of  h}'alinization. 

Of  the  tumors  found,  that  in  the  Hver  clearly  should  rank  as 
primary,  and  those  in  the  lymph  nodes,  anterior  mediastinum, 
pleura  and  peritoneum  as  metastatic. 

Pure  spindle-cell  sarcomata  of  the  liver  were  found  only  twice 
in  a  review  of  the  literature,  but  many  tumors  were  classed  as 
spindle-  and  giant-cell,  or  spindle-  and  round-cell.  The  associa- 
tion with  cirrhosis  is  interesting.  Rolleston  and  Trevor  collected 
seven  cases,  including  one  of  their  own,  only  one  of  which  was 
a  pure  spindle-cell  growth.  In  this  the  author  found  it  impossi- 
ble to  say  whether  or  not  the  cirrhosis  antedated  the  tumor.  In 
our  case  the  cirrhosis  is  uniform  throughout  the  organ  and  is  of 
an  advanced  grade.     In  many  of  the  nodules  tumor  cells  are  seen 
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prowm^  in  the  in!l.»miualt»ry  tissue  in  the  i)«»rtal  spaces,  so  thai 
the  |HJssiliiIity  is  suj^j^ested  <>i*  a  nniltiple  origin  of  the  fjrciwth 
secondary  to  the  cirrhosis. 

Addctida:  Acting  on  a  suggestion  made  (hiring  the  discussion, 
preparations  of  the  hver  ha\e  heen  stained  hy  the  Levachti  method 
lor  si)iroclKvtes  and  hy  carhol-fuchsin  f(ir  tubercle  hacilh.  hut  no 
organisms  have  l)cen  found. 

The  following  brief  notes  of  two  cases  resembling  ours  quite 
closely  are  aj>j>endetl : 

1.  From  Arnold,  In  Zicglcr's  Bcitragc,  1890,  viii.  123.  A  man,  fifty- 
three  \ears  old.  for  six  months  before  his  death  had  incrcasiiin  jaundice, 
ascites  and  cdcnia  of  the  feet.  He  was  in  the  hospital  for  one  month.  A 
hard  nodular  mass  was  felt  in  the  epigastrium.  Paracentesis  was  done  twice, 
rcniovinR  Mood-tinged  Ihiid.  .\t  autopsy,  he  presenti.'<l  intense  jaundice  and 
moderate  ascites  (the  abdomen  contained  six  liters  of  bloody  Huid).  There 
were  pea-sized  nodules  throughout  the  omentum  and  mesentery,  a  few  in 
the  serosa  of  the  intestine  and  a  few  in  the  pleura  and  bronchial  nodes. 
The  liver  was  much  enlarged,  coarsely  granular  and  icteric.  Tiiere  was 
much  interlobular  connective  tissue,  sometimes  enclosing  several  lobides, 
more  marked  near  the  tumor.  In  the  right  lobe  was  a  tumor  measuring 
13x10  cm.  and  reaching  the  capsule;  there  were  several  smaller  tumors 
in  the  vicinity  and  a  beet-sized  nodule  at  the  base  of  the  pericardium. 
Microscopically,  the  growth  showed  round,  angular  and  spindle-shaped  cells 
and  a  few  giant  cells.  They  grew  around  the  blood  vessels  and  seemed  to 
spring  from  the  adventitia.  Arnold  felt  that  the  histogenesis  was  not  certain, 
but  that   the  sarcr>matous  nature  of  the   tumor   was   undoubted. 

2.  From  W.  W.  Ford,  Aincr.  Jour.  Med.  Sc,  1900,  p.  413.  ,\  man.  aged 
S9.  with  a  markedly  alct)holic  history,  died  as  a  result  of  cerebral  thrombosis. 
His  alnlomen  ha<I  been  increasing  in  size  for  some  time.  At  autopsy,  he 
presented  no  jaundice.  The  abdomen  contained  4,000  c.c.  of  clear  yellow 
ascitic  fluid.  The  mesentery  and  omentum  were  tilled  with  small  nodules 
the  size  of  a  pea.  white  or  reddi.sh :  similar  nodules  were  scattered  over  the 
peritoneal  surface  of  the  abdominal  muscles  and  diaphragm.  The  liver 
was  small  and  showed  an  advanced  gra<!e  of  cirrhosis,  principally  intra- 
lobular. There  was  a  ttmior  measuring  3x8  cm.  in  the  right  lobe.  The 
center  was  soft,  white  and  friable,  the  pi-ri|»heral  portions  firm  and  gray- 
ish white.  Microscojncally,  it  ronsiste<l  of  round  and  spin<lle  cells  with  cen- 
tral necrosis.     The  metastates  were  of  the  same  structure   with  many  blood 

\  r**rl<i 

Discussion : 

D«.  EwiNc:  I  should  like  to  express  my  great  interest  in  this  case. 
I  have  never  seen  an>ihinR  like  it.     I  dr)  not  fed  that   there  is  any  definite 
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ground  on  wliicli  one  can  successfully  attack  the  diagnosis.  It  is  unique  in 
my  experience,  and  as  far  as  I  know,  there  is  nothing  exactly  like  it  in 
the  literature. 

Dr.  Norris:  I  have  not  had  a  very  good  look  at  the  section.  It  was 
under  low  power,  and  I  would  not  want  to  say  anything  ahout  ft.  The 
question  of  these  sarcomas  of  the  liver  is  however  occasionally  very  difficult 
to  decide.  I  remember  I  reported  the  case  of  a  woman  before  this  Society 
six  or  seven  years  ago,  in  which  Dr.  Hermann  M.  Biggs  made  the  clinical 
diagnosis  of  primary  sarcoma  of  the  liver.  It  was  a  very  large  liver,  weigh- 
ing two  or  three  pounds,  and  at  autopsy  there  was  found  an  epithelioma 
just  above  the  cardia  of  the  esophagus.  The  sections  of  that  tumor  are 
strikingly  like  a  sarcoma  and  I  presented  it,  and  received  considerable  credit 
and  discredit  for  bringing  it  to  the  Societj^  just  for  diagnosis.  I  suppose 
in  that  case,  where  there  was  a  distinct  primary  tumor  at  the  lower  end  of 
the  esophagus,  the  only  fair  conclusion  was  to  call  it  a  carcinoma,  but  that 
tumor  as  I  recollect  w-as  very  vascular  and  had  a  tendency  toward  alveolar 
formation  and  distinct  large  spindle  cells.  This  tumor  to-night  evidently 
has  small  spindle  cells,  and  apparently  has  no  resemblance  to  a  carcinoma 
or  an  epithelioma.  It  seems  to  me  with  the  hasty  examination  I  have 
been  able  to  give  it  that  the  diagnosis  of  primary  sarcoma  is  the  correct  one. 

Dr.  Ewing  :  Did  you  consider  the  possibility  that  this  might  be  a  pecu- 
liar granuloma?  There  are  a  great  many  lymphocytes  all  through  the  tissue. 
The  general  behavior  of  this  tumor  seems  to  me  not  that  of  a  sarcoma.  The 
tumor  is  not  very  bulky.  It  seems  to  replace  the  liver  rather  than  to  cause 
a  great  increase  in  the  bulk  of  the  tissue.  It  invades  the  lymph  nodes,  which 
sarcomata  do  not  do,  as  a  rule,  and  it  is  not  in  the  lungs.  There  is  very 
extensive  necrosis  in  the  tumor,  which  suggests  doubt  as  to  its  nature.  I  am 
not  convinced  that  this  is  properly  to  be  classed  as  a  simple  sarcoma.  What 
is  sarcoma  anyway? 

Dr.  Norris:  May  I  have  another  word?  Although  I  hesitate  to  mention 
it,  in  all  these  rare  tumors  of  the  liver  one  must  always  think  of  melanoma, 
though  it  seems  extraordinary  to  bring  it  up  in  reference  to  this  case. 
INIelanomas  are  so  variable  that  a  primary  tumor  might  have  been  neglected 
or  overlooked.  I  see  no  reason  for  thinking  it  is  a  melanoma,  but  I  re- 
member one  case  of  a  woman  who  had  an  eyeball  tumor  about  six  years 
ago.  She  had  a  melanoma,  and  an  ovarian  tumor  with  melanoma  in  it,  with 
adrenal  metastases. 

Dk.  Ryder  :  The  presence  of  the  lymphocytes  was  not  overlooked. 
They  were  found  in  greatest  numbers  in  the  inflammatory  tissue  in  the 
portal  spaces,  and  we  considered  them  part  of  the  inflammatory  process  in 
the  liver  rather  than  an  integral  part  of  the  tumor. 
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FRANCIS    CARTER    WOOD,    M.D. 
(From    Coluwhia    Cuhrrsity,   Institute    of   Caucrr    Rcsctirih) 

On  December  8.  19JO.  at  tlu-  rc(|uesl  of  I  )rs.  lUillock  and 
Curtis.  I  presented  before  this  society  a  re|)ort  of  some  exper- 
iments (lone  in  the  Institute  of  Cancer  Research  on  the  artificial 
pnKluction  of  sarcoma  of  the  liver  in  rats.  That  Dr.  I'ibij^er 
received  from  the  publi.shed  account  of  these  experiments  the 
impression  that  Drs.  lUillock  and  Curtis  did  not  appreciate  the 
imi)ortance  of  his  work  on  Sf>iroptcra  cancer  is  evidenced  by  a 
letter  received  from  him.  Since  he  is  displeased  with  their  ac- 
count it  .seems  advisable  to  give  to  the  society  in  his  own  words 
the  corrections  lu-  thinks  should  l)e  made  in  their  statements: 

Dr.  FR.\Nas  Carter  \\ooi> 

Dear  Sir:  I  have  received  the  vahialile  paper  of  Rulldck  and  Curtis : 
"The  Experimental  Production  of  Sarcoma  of  tlie  Liver  of  Rats,"'  and  I  beg 
you  to  accept  my  most  hearty  thanks  for  forwarding  it  to  me. 

I  cannot,  however,  conceal  that  1  have  been  liighly  surprised  on  seeing 
the  incorrectness  with  which  Bullock  and  Curtis  have  reported  various  partic- 
ulars of  some  of  my  previous  papers,  and  I  shall  therefore  beg  to  address 
to  you  the  folIf)wing  remarks,  reserving,  as  a  matter  of  course,  my  enter- 
ing occasionally  a  public  protest  against  tin-  way  of  reporting  used  by  Bull- 
ock and  Curtis. 

In  the  paper  in  question  (p.  150)  they  write  that  "he  (Fibiger)  obtained 
54  tumors  (Spiroptcra  carciitomata)  in  the  134  animals  which  lived  for  30 
days  or  longer."  In  my  paper:  "Investigations  on  the  Spiroptcra  Cancer 
III"  {Del.  Kyi.  Danske  Videitskabentes  Selskabs  Biolof/islce  Meddelelser. 
1918).  p.  17.  I  distinctly  wrote  that  "out  of  the  134  rats  which  lived  in  the 
space  of  time  concerned,  iH  were  subjected  to  no  sufficient  microscopical 
examination  or  to  none  at  all."  Thus,  it  was  impossible  to  include  these  18 
rats  in  the  table  showing  the  frequency  of  the  Spiroptera  carcinoma  (p.  18). 
The  54  tumors,  then,  were  not  found  among  134  rats,  as  reported  by  B.  and 
C.  but  among  1 16  rats,  and  it  cannot  be  known  whether  or  not  carcinomata 
would  have  developed  in  the  remaining  18  rats. 

When  the  authors  write  further:  "In  8  of  the  84  cases  he  (Fibiger) 
observed   lung  metastases,"  this  statement,   too,  is  wrong.     Pages  25-26  in 
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the  paper  quoted,  the  following  passage  will  be  found ;  "  Altogether,  in 
special  examinations  on  metastasis  formation,  metastases  have,  thus,  till  now 
been  found  in  8  out  of  3S  rats,  and  in  2  of  3  white  mice,  mentioned  above, 
in  whose  stomach  Spiroptcra  cancer  had  developed."  This  permits  of  no 
misconception  and  it  is  beyond  excuse  when  Bullock  and  Curtis  are  giving 
the  number  of  the  rats  in  which  metastasizing  carcinomata  were  found  as 
being  8  out  of  84,  as  my  paper  contains  the  statement:  8  out  of  33.  no 
special  examination  on  metastasis  formation  having  been  performed  in  the 
remaining  51  cases. 

But  the  errors  of  Bullock  and  Curtis  still  seem  to  culminate  in  the 
following  passage  (p.  152  of  their  paper).  They  write  here:  "  Fibiger  and 
Bang  reported  the  development  of  22  carcinomata  and  2  carcinosarcomata  in 
26  (tar-painted)  mice  which  lived  six  months  or  longer.  Of  these  tumors, 
6  metastasized  in  the  axillary  lymphnodes  and  2  in  the  lungs,  and  3  grew  on 
transplantation.  Thus  so  far  a  great  amount  of  labor  and  a  large  number  of 
animals  have  been  required  to  produce  a  few  tumors,  most  of  which  are 
not  transplantable." 

How  the  fact  that  malignant  growths  were  produced  in  24  out  of  26  tar- 
painted  mice  can  be  characterized  by  Bullock  and  Curtis  as  a  production  of 
"  a  few  tumors,"  must  be  completely  inconceivable  to  any  rational  reader. 
But  still  worse  is  the  next  passage :  "  most  of  which  are  not  transplantable." 
Page  23  of  Fibiger's  and  Bang's  paper  quoted  by  the  authors  contains  the 
following  passage :  "  Attempts  were  made  in  3  cases  to  transplant  the  de- 
veloped carcinomata,  but  in  2  cases  without  success.  In  one  case  trans- 
plantation gave  positive  result."  On  pages  26-27  successful  transplantation 
of  a  carcinosarcoma  is  reported,  and  on  page  32,  that  transplantation  experi- 
ment was  effected  with  positive    result  in  one  case  of  tar  carcinoma. 

Transplantation  experiments,  thus,  were  made  altogether  in  5  cases,  and 
in  3  of  these  with  positive  result,  and  it  remains  unknown  whether  or  not 
the  remaining  19  tumors  (out  of  the  24)  would  have  shown  transplantability, 
transplantatation  experiment  being  not  performed  in  these  cases. 

To  anj-  reader  this  will  be  quite  clear.  Bullock  and  Curtis,  thus,  im- 
possibly can  have  any  idea  as  to  the  frequency  of  transplantable  tar  growths, 
and  their  report  concerning  the  transplantability  of  these  tumors  is  perfectly 
wi-ong  and  misleading. 

A  correct  description  of  the  transplantation  experiments  made  by  Fibiger 
and  Bang  rightly  ought  to  have  run  as  follows :  "  Fibiger  and  Bang  have 
made  transplantation  experiments  only  with  5  tumors,  out  of  which  no  less  than 
3  were  transplantable."  That  this  number  must  be  considered  very  great  is 
an  obvious  fact,  because  transplantation  of  keratinizing  tumors,  as  commonly 
known,  will  frequently  meet  with  groat  difficulties  (see  Fibiger,  Investigations 
on  the  Spiroptera  Cancer  VI,  page  16,  Det.  Kgl.  Danskc  Vidciiskabcrncs 
Sclskahs  Biologiske  Mcddclelscr,  1919).  Nevertheless,  transplantation  turned 
out  successful  with  2  out  of  4  keratinizing  transplanted  tar  carcinomata. 

And  Bullock  and  Curtis,  no  doubt,  then  would  have  omitted  the  point 
8  of  their  summary,  in  which  they  speak  of  the  "  sharp "  contrast  of  the 
transplantalrility  of  the  cysticercus  sarcomata  with  the  "  few  "  transplantable 
growths  reported  by  other  investigators. 
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I  may  add  that  the  authors  do  not  even  mention  thr  successful  transplanta- 
tion experiment  made  by  Vama^iwa  in  a  case  of  tar  sarcoma  of  the  breast 
of  a  rabbit,  quoted  in  the  pajK-r  of  I'ibiKer  and  Hang.  1  be^  you  t«)  l)e  sure 
that  these  remarks  are  impelled  not  only  by  my  personal  wish  to  have  a 
correct  report  of  my  investigations,  but  In'sides.  by  a  rcRard  for  you  your- 
self and  for  your  Institute.  Previously  (in  the  Journal  of  Conct^r  I<cs<-anh) 
I  have  pointed  out  some  incorrectness  of  Bullock  and  Kohdenburg's  report  of 
my  former  investigations,  and  I  should  now  prefer  to  avoid  a  repeated  crit- 
icism, which  certainly  would  not  increase  the  respect  riKhtly  due  to  Bullock 
and  Curtis' — in  other  resi>ects — very  valuable  paper. 

Seeing  in  the  report  of  the  discussion,  held  in  the  New  York  Patho- 
logical Society,  the  remarks  of  Dr.  Rohdenburg  on  my  slides  (p.  173).  "If 
you  take  some  of  his  (Fibiger's)  and  i)ut  them  l>eside  ours  without  seeing 
the  labels.  I  doubt  whether  you  could  tell  which  was  which,"  I  should  be 
very  grateful  if  you  would  kindly  send  me  such  slides,  belonging  to  the 
experiments  of  Bullock  and  Rohdenburg,  as  are  demonstrating  the  correct- 
ness of  these  words.  Certainly,  Dr.  Rohdenburg  has  examined  some  micro- 
scopical preparations  of  mine,  and  I  don't  believe  Dr.  Rohdenburg  should 
have  made  the  mistake  of  saying  or  supposing  that  the  changes  found  in 
my  slides  were  all  in  every  place  meant  to  be  carcinomatous.  Several  of 
these  preparations  only  contain  carcinomatous  changes  in  a  few  distinct  lim- 
ited places  of  the  slides.  But  according  to  the  plates  published  in  the  Jour- 
nal of  Cancer  Research  changes  of  this  kind  have  never  been  found  in  the 
experiments  of   Bullock  and   Rohdenburg. 

Yours  truly, 
(signed)    Johannks    Fir«i<.KR 

Dr.  I'ihiger's  erroneous  impression  is  no  doulit  hascd  some- 
what upon  a  |)revit)us  ])ul)lication  by  lUillock  and  Kolidenlmrj^." 
which  (juestioned.  and  (juite  jiistl)-.  the  pindf  of  the  maHj^nancy 
of  irritation  hy])erplasias  when  leased  on  morpholoj]^y  alone. 
Since  this  paper  was  pubhshed.  however,  further  e.\])eriments 
with  Sf>irof>tcra  and  with  tar  have  added  convincinj,'  bioIct^^Mcal 
evidence  that  malijjnant  tumors  have  been  pmchued  by  these 
agents;  yet  despite  this  Murray  and  W'oglom'  in  a  recent  paper 
still  re|>eat  the  caution  that  morpholo|^y  is  not  a  sure  criterion  of 
mahgnancy.  I'.ull(xk  and  Curtis  ^Mve  full  credit  to  the  several 
investigators  who  had  produced  malignant  tumors  by  means  of 
irritants,  and  it  is  to  be  regretted  that  there  was  any  misunder- 
standing of  their  a|)preciation  of  the  very  great  signil'icance  of 
these  results. 

The  experimental  production  of  cancer  by  irritants  unques- 
tionably o|)cns  a  new  field  in  cancer  research.  com])arable  to  the 
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disco\-ery  of  the  transplantability  of  cancer,  and  it  is  unques- 
tioned that  Drs.  Filjiger.  Yamagiwa.  and  Ichikawa  are  the  pio- 
neers in  the  experimental  production  in  animals  of  malignant  ir- 
ritation tumors. 

But  there  are  certain  points  raised  in  Dr.  Fibiger's  letter 
which  are,  in  our  opinion,  the  result  of  complete  misunder- 
standing of  the  facts  brought  forward  in  our  puljlication  and 
recjuire  detailed  discussion. 

In  reply  to  his  criticism  of  Drs.  Bullock  and  Curtis"  treat- 
ment of  his  data  dealing  with  the  proportions  of  tumors  and 
metastases,  it  should  be  explained  that  they  treated  his  material 
exactly  as  they  did  their  own.  That  is,  the  infested  animals 
which  survixed  to  the  cancer  age  were  counted  as  negative  unless 
there  was  known  evidence  that  they  were  positive,  even  though 
they  recei\'ed  only  a  macroscopic  examination.  In  respect  to 
their  own  data  at  least,  it  is  certain  that  this  is  the  fairer  pro- 
cedure. With  the  large  amount  of  material  handled  in  these 
experiments  it  would  be  humanly  impossible  to  make  a  complete 
histological  study  of  all  the  liver  cysts  in  each  animal  autopsied. 
Therefore,  reliance  was  placed  chiefly  on  gross  diagnosis  con- 
firmed in  each  case  by  microscopical  examination.  The  parasite 
was  remo\ed  from  each  cyst,  and  any  cyst  showing  suspicious 
localized  or  diffuse  thickening  was  preserA'cd  for  microscopic 
study.  A  large  proportion  of  the  cysts  which  appeared  negative 
macroscopically  were  discarded.  A  relatively  small  number, 
however,  were  retained  and  examined  histologically  in  search  of 
early  sarcomatous  changes.  In  this  group  a  very  few  early 
sarcomata  were  found,  but  the  proportion  was  small.  Since 
malignant  changes  exist,  before  they  can  be  recognized  in  the 
gross,  as  thickenings  of  the  cyst  wall,  a  few  tumors  were  un- 
doubtedly lost  by  discarding  the  animals  in  which  no  tumor  or 
suspicious  cyst  could  be  recognized  by  the  eye.  However,  since 
all  the  tumor-bearing  animals  and  those  with  suspicious  cysts 
were  in  the  class  examined,  while  the  animals  from  which  cysts 
were  not  examined  appeared  negative  in  the  gross,  ii  wmild  be 
manifestly  unfair  to  base  the  pro])ortion  o\  tumors  (MiIv  on  the 
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fonncr  highly  selected  Kr«'Hp  Wi-  naturally  suppose  iliai  other 
investigators  examine  microscopically  every  susi)icioiis  lesion  and 
discard  only  such  animals  as  they  l)elieve  to  he  negative. 

h-ven  the  complete  niicrt)scopic  i-\ainination  of  every  cyst 
from  every  animal  autopsied  would  l>c  an  iniinrfccl  test  of  sus- 
ce|)lihility.  ft>r  in  the  ohserved  cases  the  durali(»n  of  the  period 
o{  irritation  associated  with  early  sarcomatous  transformation 
varieil  hv  seven  months.  i'he  numluT  of  animals  dead  Irom 
other  causes  during  this  period,  i.e..  from  seven  to  fifteen  months 
after  infestation,  which  were  negative  at  autopsy,  hut  which 
w<ndd  ha\e  developed  tumors  had  they  lived  longer,  is  probahly 
large  in  proportion  to  the  number  in  which  there  was  a  malig- 
nant change  in  a  cyst  wall  visible  only  under  the  microscope. 
That  is.  were  it  possible  to  make  the  complete  microscopic  ex- 
amination of  every  cyst  the  error  of  counting  certain  susceptible 
animals  as  immune  would  be  reduced  but  not  eliminated.  This 
type  of  error  is  inherent  not  only  in  all  studies  of  su.sccptibility 
to  irritation  tumors  but  in  nearly  all  studies  of  susceptibility  to 
any  particular  disease.  It  is  rarely  po'^'^ible  to  be  positive  that 
every  negative  individual  is  immune. 

The  culminating  error  by  which  Drs.  lUillock  and  Curtis 
seem  to  have  particularly  offended  Dr.  Fibiger  is  the  ftjllowing 
statement:  "Thus,  so  far  a  great  amount  of  labor  and  a  large 
numl>er  of  animals  have  l)een  recpiircd  to  produce  a  few  tumors, 
most  of  which  are  not  transj)lantable."  This  sentence,  which  is 
a  separate  paragrajjh.  refers,  as  "  any  rational  reader  "  will  note, 
to  all  the  investigations  on  irritation  tumors  cited  and  has  no 
particular  reference  to  Dr.  I'ibiger's  ex])eriments.  At  the  time 
the  statement  was  made  we  knew  of  only  seven  such  tinnors 
which  slu)wed  growth  on  transplantation.  This  number  includes 
the  temporary  growth  (jbtained  by  C'lunet.*  and  also  the  "  tar 
sarcoma"  (myxofibrosarcoma  mamm.c )  of  the  rabbit  pHnluced 
by  Professor  Vamagiwa  and  his  associates,  to  which  latter  tumor 
Dr.  I''ibiger  refers  in  his  letter.  I'or  the  information  regarding 
this  transplantable  tumor  we  were  indebted  to  bibiger  and  P.ang" 
(page  8)    who  must  have  obtained  their  information   from  a 
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letter  to  Dr.  Fibiger  from  Professor  Yamagiwa.  There  is  no 
description  of  a  myxofibrosarcoma  mammae  in  the  paper"  re- 
ferred to  by  Fibiger  and  Bang.  This  tumor  no  doubt  is  the  one 
described  by  Yamagiwa,  Suzuki,  and  ]\Iurayama.'  in  a  puljlica- 
tion  received  since  the  paper  of  Drs.  Bullock  and  Curtis  went 
to  press. 

According  to  these  authors  the  transplantation  experiments 
resulted  in  a  few  small  growths,  none  of  them  larger  than  a 
grain  of  rice,  but  some  of  these  which  were  examined  micro- 
scopically showed  e\'idence  of  growth.  Propagation  beyond  the 
first  generation  was  apparently  not  undertaken. 

We  do  not  wish  to  overvalue  the  material  developed  by  Drs. 
Bullock  and  Curtis  in  comparison  with  that  employed  by  other 
investigators,  but  it  should  be  stated  that  the  liver  sarcomata 
which  arose  in  the  walls  of  the  Cysticcrcus  cysts  were  not  subject 
to  the  difficulties  of  transplantation  which  Fibiger  admits  in  the 
transplantation  of  keratinizing  tumors. 

Of  the  43  Cysticcrcus  sarcomata  tested  by  homoplastic  trans- 
plantation, only  2  failed  to  grow  progressively.  Some  of  the 
grafts  from  i  of  these  2  tumors  showed  temporary  growth,  the 
largest  reaching  the  size  of  a  white  bean.  The  rat  bearing  this 
primary  tumor  showed  small  metastic  nodules  in  the  omentum. 
In  the  second  case  which  failed  to  grow  progressively  on  trans- 
plantation the  tumor  was  infected  and  abscesses  were  formed 
at  the  sites  of  inoculation.  That  is,  homoplastic  transplantation 
of  Cysticcrcus  sarcoma  is  successful  in  a  high  percentage  of 
cases- 

A  simple  method  of  determining  the  malignancy  of  irrita- 
tion tumors  has  been  demonstrated  by  experiments  described  in 
a  valual)le  paper  recently  published  by  ^Murray  and  W'oglom.^ 
These  authors  relied  chiefly  on  the  progressive  growth  of  auto- 
grafts (artificial  metastasis)  as  the  criterion  of  malignancy.  The 
vast  majority  of  Cysticcrcus  sarcomata  perform  their  own  auto- 
plastic transplantation,  as  is  evidenced  by  the  very  general  occur- 
rence of  j)eritoneal  metastases,  and,  hence,  do  not  require  homo- 
plastic transplantation  to  establish  their  malignancy. 
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\\  c  have  exaniincd  ihc  microscopical  preparations  of  Sf^i- 
rof>tera  cancer  to  which  Dr.  l''ihijjer  refers  in  his  letter.  W'liile 
in  sonic  areas  these  cxiKTiniental  tumors  siijjjjcst  a  type  of  epithe- 
homa  which  occurs  in  man.  we  would  not  feel  justified  in  call- 
ing such  lesions  epithelioma  merely  because  they  show  mori)ho- 
lojjical  resemhlancc  to  e|)idennoi(l  cancers.  They  dn  not  exhibit 
the  unrestrained  invasive  j^rowth  that  in  itself  is  diagnostic  of 
malignancy;  rather,  they  are  localized  e])ithelial  reactions  which 
show  in  one  or  more  small  limited  foci  a  sugjjestion  of  infiltrative 
growth  associated  often  with  some  degeneration  or  keratiniza- 
tion  of  the  epithelium.  In  our  opinion  at  least,  one  of  the  lesions 
which  Dr.  Kohdeiihurg  mentioned  in  the  discussion  referred  to 
by  Dr.  I-'ibiger  simulates  epithelioma  as  closely  as  any  of  the 
nine  preparations  of  Dr.  I'ibiger's  which  we  have  studied.  This 
Icsicju  was  dc-^cribed  and  figured  (Plate  14)  in  the  pai)er  by 
Drs.  Bullock  and  Rohdenburg.-  They  iK-licved  that  the  mori)ho- 
logical  evidence  obtained  in  their  experiments  and  in  the  early 
exi)eriments  of  l-'ibiger"  and  of  N'aniagiwa  and  Ichikawa"  was 
insufficient  for  a  diagnosis  of  malignancy  when  unsubstantiated 
by  biological  proof.  .\s  stated  in  the  communication  which  Dr. 
Fibiger  criticizes,  and  restated  in  the  present  paper,  the  malig- 
nant nature  of  some  but  not  all  the  growths  produced  in  response 
to  irritation  by  Sf>irof>tcra  and  by  tar  has  been  demonstrated  con- 
clusively by  metastasis  formation  and  by  trans])lantability.  We 
agree  with  the  statement  of  Murray  and  Woglom  that  "  it  would 
Ik?  hazardous  and  inadvisable  to  attempt  to  decide  whether  the 
new  formations  described  by  our  predecessors  are  in  every  case 
rightly  included  in  the  malignant  new  growths  or  not.  It  is  even 
probable  that  some  of  the  tumors  regarded  as  benign  by  them 
would,  if  tested  by  autoplastic  transjjlantation.  have  given  evi- 
dence of  progressive  indejiendent  growth." 

It  is  impossible  to  judge  h«)W  imporlam  a  nMc  tiie  intcri)rc- 
tation  of  the  lesions  plays  in  the  varying  pro)K)rtion  of  tar  cancers 
reported  by  different  investigators.  In  comparing  their  own  re- 
sults with  Tsutsui's.'"  I-'ibiger  and  liang*'  suggest  that  their  rela- 
tively larger  numU-r  i)i  tar  cancers  may  have  been  due  to  a  dif- 
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ference  in  the  tar  used  or  to  a  ditTerence  in  the  siisceptibihty  of 
the  Danish  and  Japanese  mice.  Each  of  these  factors  may  be 
partly  responsible.  Bloch  and  Dreifuss^'  have  recently  reported 
the  isolation  from  coal  tar  of  the  agent  effective  in  the  produc- 
tion of  tar  cancer.  It  is  possible  that  the  proportion  of  this  in- 
gredient varies  in  coal  tar  from  different  sources.  That  there 
is  in  rats  a  difference  in  the  susceinibility  to  Cysticcrcits  sarcoma 
of  strains  and  even  of  families  within  the  same  strain  is  already 
indicated  by  the  experiments  which  Drs.  Bullock  and  Curtis  are 
carrying  on,  in  which  440  of  these  tumors  have  so  far  l)een  pro- 
duced. A  difference  in  susceptibility  seems  to  be  the  most 
probable  explanation  of  Schmitt-Jensen's^'  failure  to  produce 
Cysticcrciis  sarcomata  of  the  rat  liver  by  experiments  which  in  all 
essential  particulars  duplicated  those  of  Bullock  and  Curtis. 

In  conclusion  it  seems  to  us  that  the  several  experimental 
methods  of  producing  malignant  tumors  are  supplementary  and 
that  cooperation  between  the  investigators  would  prove  advan- 
tageous in  the  solution  of  the  problems  which  have  already  pre- 
sented themselves  in  connection  with  these  irritation  tumors. 
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ACTIX'I-:   IMMLXITV   ACAINSI"   I'.XIM-.klMI-.XTAL 

PXia'MUCOCCL'S  TVPK  1  rXKl'MONlA  IX 

MOXKKVS  FOLLOWIXG  IXTRA  IK  A- 

CHKAL  IXJI'XTIOX  ()!•  \ACCIXH 

RUSSELL  I-.  CECIL.   M.D..  A  ND  C.ISTAV  L  STEFFEN 

In  a  recently  published  article,  ue  have  shown  that  thrte  lar^e 
doses  of  pneuniococcus  Type  I  vaccine  injected  suhcutaneouslx  at 
intervals  of  one  week  jjroduce  a  complete  ininninity  iti  monkeys 
ajjainst  experimental  jmeumococcus  Type  I  pneumonia.  I'urther- 
more.  we  showed  that  satisfactory  immunity  can  he  produced  by 
several  siiuill  doses  of  pneuniococcus  '\y\K'  I  vaccine  if  the  injec- 
tions were  made  intravenously. 

We  have  recently  studied  the  effect  of  |)neumococcus  Tyi)c  1 
vaccine  when  injected  directly  into  the  trachea  f)f  monkeys.  .\s 
in  the  i)revious  exi)eriments.  three  inoculations  wore  made,  sep- 
arated from  one  another  by  intervals  of  one  week.  1  he  skin  over 
the  neck  of  the  monkeys  was  sterilized  w ith  tincture  of  iodine  and 
the  vaccine  injected  throujjjh  the  skin  into  the  trachea  by  means  of 
a  hyiKxlermic  syringe.  The  doses  used  were  20.  40.  and  60  bil- 
lion, making  a  total  of  120  billion  of  killed  pneumococci.  The 
volume  of  vaccine  injected  was.  in  every  instance,  one  cubic  centi- 
meter. In  these  experiments,  as  in  previous  txperiments  with 
pneumcxTCK'cus  vaccine,  the  imnnniity  of  the  monkeys  was  tested 
two  or  three  weeks  after  the  completion  of  vaccination.  As  in 
previous  experiments,  all  monkeys  were  killed  at  the  end  of  the 
I)eri<Kl  of  observation,  in  f>rder  to  determine  the  presence  or  ab- 
sence of  pneumonia. 

The  results  of  vaccination  by  the  intratracheal  route  were  en- 
tirely satisfactory.  The  three  vaccinated  monkeys  remained  per- 
fectly well,  while  the  control  developed  a  mild  but  very  definite 
pneumonia  from  whicli  he  recovered. 

We  are  now  attempting  tf>  vaccinate  monkeys  by  spraving 
their  thr(iats  with  pneunuKToccus  \;u  ( iiu-  This  experiment  how- 
ever has  not  yet  l)ecn  completed 
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The  intratracheal  administration  of  pneumococcus  vaccine 
appears  rational  in  view  of  the  fact  that  pneumococcus  infection 
usually  takes  place  by  this  route.  We  have  shown  in  previous 
articles  that  imniunitv  against  pneumococcus  may  exist  in  the  lung 
when  no  protective  substance  can  be  demonstrated  in  the  monkey's 
serum.  In  the  experiments  with  intratracheal  vaccine  this  same 
phenomenon  was  observed,  namely — complete  immunity  against 
pneumococcus  in  the  lung  and  the  entire  absence  of  protective  sub- 
stance in  the  serum  of  the  vaccinated  monkeys.  The  protection 
tests  were  carried  out  on  mice  in  the  usual  way. 

Discussion : 

Dr.  Huxtoon  :  I  think  this  work  of  Dr.  Cecil's  and  Mr.  Steffen's  is  an 
"xtiemely  important  contribution,  in  that  it  points  the  way  to  the  ultimate 
path  of  medicine,  which  will  be  to  prevent  instead  of  to  cure.  Many  interest- 
ircr  points  have  arisen  here,  particularly  the  one  as  to  whether  this  is  the 
production  of  the  so-called  local  immunitj-.  Is  it  possible  to  produce  a  local 
immunity  of  some  particular  organ  which  is  not  enjoyed  by  the  rest  of  the 
body?  Bordet's  work  on  dysentery  brought  up  this  old  question  again.  In 
his  work  the  mucous  membrane  of  the  gut  produces  an  immunity  against 
dysentery,  but  I  remember  that  Dr.  Zingher  told  us  before  this  Society  that 
he  had  failed  to  induce  any  such  immunity.  I  shall  be  interested  to  see  how 
the  spraying  experiments  come  out.  because  this  would  offer  a  method  of  easy 
application  of  vaccines,  and  it  would  avoid  the  use  of  the  needle. 

Mr.  Steffex  :  In  the  spraying  experiment  we  are  spraying  the  monkeys 
with  an  ordinary  DeVilbiss  spray,  and  we  intend  to  continue  the  spraying 
about  three  weeks.  This  is  a  very  easy  method  of  vaccination,  and  it  doe- 
not  produce  any  reaction.  The  monkeys  remain  perfectly  lively.  Even  when 
we  injected  twenty,  forty  and  sixty  billion  killed  pneumococci  into  the  trachea 
they  did  not  show  any  local  or  general  reaction. 
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The  actixe  imnuniity  conferred  upon  white  mice  b\-  the  sub- 
cutaneous iiijection  ot  heat-killed  pneumococci  ( t\|)e  I)  and  of 
various  chemical  fractions  of  the  organism  was  studied.  It  was 
found  that : 
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I.  By  using  an  initial  small  dose  of  vaccine  followed  In  a 
larger  dose  a  greater  degree  of  immunity  was  produced  in  mice 
than  by  a  single  large  dose  or  by  repeated  large  doses  of  vaccine. 

J.  The  nucleoprotein  obtained  from  pneuniococcus  by  treat- 
ment with  anhydrous  sodium  sulfate  (Rowland's  method)  or  by 
alcohol  precipitation  from  solutions  of  pneuniococcus  in  bile  salts 
carried  the  active  antigenic  fraction. 

3.  On  autolyzing  or  digesting  w  ith  jirotcolytic  enzymes  the  en- 
tire organism  or  the  protein  fraction,  the  antigen  was  found  in  the 
digest  unimpaired,  being  resistant  to  prolonged  autolytic  and  iryp- 
tic  action. 

4.  On  the  addition  of  the  above  digests  to  alcohol  to  make  a 
concentration  of  seventy  to  eighty-five  ]x?r  cent,  alcohol,  the  anti- 
gen was  recovered  in  the  alcoholic  filtrate,  but  not  in  the  ])re.ipi- 
tate.  The  antigen  is  not  soluble  in  ninety-five  to  ninety-nine  per 
cent,  alcc^hol.  The  alcohol-soluble  antigen  is  soluble  in  neutral. 
acid  and  alkaline  aqueous  solutions,  but  is  not  soluble  in  V\\nn 
solvents. 

5.  The  antigen  is  not  destroyed  by  ])oiling  for  five  minutes 
if  in  neutral  or  slightly  acid  solution,  but  is  impain-d  l)y  lioiliiig 
in  alkaline  solution. 

6.  The  above  methods  of  extraction  of  the  antigen  and  the 
dei;endence  of  heat  stability  upon  the  reaction  (hydrogen  ion  con- 
centration )  suggest  the  possibility  of  the  antigen  being  closely  re- 
lated to  the  antineuritic  vitamine,  water-soluble  B. 

Further  work  on  this  subject  is  in  progress. 

Discussion: 

Db.  Hi-ntoon:  This  work  of  Dr.  Pcrlzwcig  is  rcvolurionary.  I  have 
known  about  it  for  some  time  because  I  have  l)ccn  doing  somewhat  similar 
experiments  from  a  'omewhat  clifTcrent  angle.  I  can  confirm  a  good  many 
things  that  he  has  sp<^>ken  of,  and  it  has  long  been  a  belief  of  mine  that  we 
use  too  much  antigen  for  the  immunizing  portion  of  the  antigen  is  a  very 
small  part,  and  this  can  l>e  proven  mathematically.  What  he  said  about  start- 
ing off  with  small  doses  is  true.  I  have  had  a  very  wide  experience  with 
immunization  of  horses  and  I  find  that  by  giving  a  horse  o.l  c.c,  which  is 
a  small  dose  in  a  1,200-pound  horse,  then  three  days  later  i  c.c,  and  then 
5  c.c,  you  can  get  a  horse  up  in  three  weeks  as  high  as  you  can  go.     With 
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streptococci  you  can  bring-  a  horse  up  in  ten  days  to  that  limit.  If  you  start 
a  horse  with  5  c.c,  you  throw  him  out  of  condition,  and  get  less  antibody 
response.  After  you  have  once  sensitized  him  you  can  go  on.  It  seems  to 
me  that  the  aim  of  the  bacteriologist  who  is  interested  in  active  immunity 
and  protective  inoculation  should  be  to  produce  a  non-toxic  antigen  which 
would  give  neither  local  nor  general  reaction,  but  which  would  give  a  rapid 
immunity.  The  difference  in  the  rapidity  of  immunity  produced  by  the  in- 
jection of  the  whole  organism  and  the  injection  of  the  extract  is  very  con- 
siderable. In  the  one  case  it  can  be  done  in  seven  days.  It  is  almost  impos- 
sible to  get  a  protection  up  to  the  same  point  by  giving  the  doses  of  whole 
antigen  extending  over  a  period  of  three  weeks.  Why  should  the  immunity 
in  one  case  be  much  more  rapid  than  in  the  other?  You  have  taken  the 
burden  off  the  animal  of  disintegrating  the  antigen  by  putting  it  into  a 
soluble  solution  so  that  it  can  be  taken  up  by  the  cell  that  produces  antiboay. 
It  i".  all  a  question  of  ferment  action. 

Dr.  Perlzweig:  There  are  many  intricate  biological  aspects  of  this  prob- 
lem that  are  quite  difficult  to  solve,  and  which  will  require  a  good  deal  of 
time  and  labor.  There  is  the  question  of  the  duration  of  the  immunity  after 
each  of  these  antigens,  which  is  a  rather  trying  one.  In  some  cases  it  seems 
to  last  quite  well  with  the  mice  in  question,  and  in  some  cases  it  does  not 
last.  Using  a  large  number  of  animals,  some  succumb  to  a  small  dose  of  the 
infecting  organism,  while  others,  protected  in  the  same  way,  withstand  a  very 
large  dose  of  the  infecting  organism.  I  have  had  mice  for  two  months  after 
vaccination,  some  of  which  show  a  very  good  immunity  at  the  end  of  that 
period,  and  others  do  not.  There  seem  to  be  a  great  many  factors  to  study 
that  will  require  the  exhaustive  work  of  many  men. 


THE  SKIX  REACTIOX  IX  BROXCHIAL  ASTHMA  AND 
ALLIED  COXDITIOXS 

NILS    P.    LARSEN.    M.D.,    ROYCE    PADDOCK,    M.D.,    AND 
HARRY  L.  ALEXANDER.   M.D. 

(From   the  Second  Medical  Division.  Bellevue  Hospital  and  Department  of 
Medicine,  Cornell   University  Medical  College) 

At  the  asthma  cHnic  in  the  Out-Patient  Department  of  Belle- 
vue Hospital,  observations  were  made  on  the  "  skin  reaction  "  as 
a  diagnostic  aid  in  asthma  and  allied  conditions.  The  mechanism 
of  the  reaction  has  not  been  established.  That  the  skin  reaction 
sometimes  demonstrates  the  exciting  cause  of  svmptoms  is  a  well- 
known  fact.     Since  often  no  amount  of  questioning  reveals  the 
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cause  and  as  the  removal  of  it  Ljivcs  iininediatc  relief,  there  is 
justification  for  continued  study  of  the  ^kin  reaction  as  a  diag- 
nostic aid. 

It  is  also  well  known  that  a  certain  i)roi>ortion  of  indi\  iduals 
suffering  with  asthma  or  hay  fever  reacts  hy  means  of  an  urti- 
carial wheal,  when  a  small  amount  <'f  the  substance  which  can 
originate  an  attack  is  brought  ':n  cctntact  with  a  scratch  or  in- 
jected into  the  skin.  The  wheal  exhibits  irregular  edges,  pseu- 
dopodia  developing  within  twenty  minutes,  and  is  usually  sur- 
rounded hy  an  area  of  erythema,  accompanied  sometimes  by 
swelling  and  other  signs  of  inllammation.  The  site  itches  and 
occasionally  remains  red  and  swollen  for  several  days.  Kegard- 
less  of  method  employed,  a  marked  reaction  in  a  definitely  sensi- 
tive skin  never  is  difficult  to  elicit. 

Coinf>arisoii  of  Cutaneous  and  Intracutaneous  Methods. — 
More  tests  can  be  made  with  less  trouble  and  time,  at  the  same 
sitting  with  the  cutaneous  or  scratch  iiRthod.  W  iili  (lr\  ])repara- 
tions  (used  in  the  scratch  method),  however,  there  is  no  way  in 
which  to  tell  when  they  have  lost  their  potency.  With  .solutions 
(for  intracutaneous  injections),  contaminations  which  destrov  the 
|)Otency  can  be  readily  seen.  Also,  when  a  precipitate  forms  in  a 
solution,  the  potency  may  be  decreasing.  One  such  sf)lution  which 
had  given  very  gocKJ  reactions  for  several  months  developed  a 
precipitate.  Cultures  proved  it  to  be  sterile.  I'pon  testing,  nega- 
tive reactions  were  obtained  in  several  skins  which  then  reacted 
well  tf)  a  fresh  solution  of  the  same  |)rotein. 

Clinical  results  showed  that  the  technical  advantages  of  appli- 
cation in  the  scratch  method  were  outweighed  by  the  increased  re- 
liability of  the  intracutaneous  method.  To  ilhistrate  with  a  case: 
A.  H.  developed  asthma  only  when  in  contact  with  horses.  A 
horse  could  pass,  or  he  could  ride  a  horse  for  a  few  minutes  with- 
out symptoms,  but  after  close  contact  for  four  or  five  minutes,  he 
invariably  l)egan  to  wheeze.  On  May  i.  k^ji.  he  was  tested  in- 
traciitaneously  on  the  right  forearm  with  a  solution  of  hrirse 
dander  prepared  by  Dr.  Coca's  method.  Two  inches  away,  on  the 
same  arm.  a  dry  coniniercial  preparation  was  applied  by  means  of 
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a  one- eighth-inch  superficial  scratch,  upon  which  a  drop  of  deci- 
normal  XaOH  was  appHed,  and  then  ^Iry  powder  stirred  into  it. 
A  control  injection  with  horse  serum  was  made.  After  twenty 
minutes,  the  intracutaneous  reaction  showed  an  irregular  wheal 
3  cm.  by  2.5  cm.,  surrounded  by  erythema.  The  patient  com- 
plained of  itching  at  the  site  of  injection.  There  was  no  reac- 
tion at  the  site  of  the  scratch.  The  solution  of  horse  dander, 
which  gave  this  reaction,  was  controlled  l)y  injection  into  ten  other 
asthma  patients  with  negative  results.  The  horse  serum  like- 
w^ise  gd-ve  no  reaction.  It  was  found  that  in  fifteen  similar  in- 
stances, in  thirty-one  tests  made,  there  was  no  definite  response 
to  the  commercial  preparation  put  on  by  the  scratch  method, 
although  history  of  contact  and  intracutaneous  methods  were 
positive.  The  commercial  dry  preparations  had  been  received 
within  three  months  and  then  kept  dry  in  the  laboratory.  The 
commercial  pollen  extracts  gave  a  good  reaction  in  most  cases, 
whereas  the  dry  products,  especially  the  epidermal  proteins, 
although  efl:'ective  in  many  instances,  were  so  uncertain  that  they 
were  unsatisfactory  for  routine  use. 

It  is  not  possible  to  use  the  calibration  devised  by  Walker  in 
comparing  these  two  methods.  One  can  make  no  definite  ruling" 
as  to  the  readino-  of  reactions.     The  normal  on  an  irritable  skin 

o 

cannot  be  compared  with  the  normal  on  an  unresponsive  skin.  It 
emphasizes  the  fact  that  the  questionablv  positive  reactions  must 
be  measured  parallel  with  control  injections  on  the  same  individual. 
These  borderline  reactions  occur  with  the  scratch  as  well  as  with 
the  intracutaneous  method.  In  such  cases,  an  opinion  can  be  ar- 
rived at  only  by  repeated  tests  on  different  days,  and  with  careful 
investigation  of  possible  contact. 

Comparison  of  the  Two  iMcthods  i^itli  the  Same  Soliifio)is. — 
To  compare  the  scratch  and  the  intracutaneous  methods  on  the 
same  individual  with  the  same  solutions,  the  following  experiment 
was  performed :  Ten  patients  known  to  be  sensitive  to  rag"\veed 
])ollen  were  injected  with  three  solutions  of  different  strengths  of 
this  protein.  These  were  freshly  made  solutions  (Coca  methods 
— Solution  A,   i-ioo,   Solution  ?>.   i-iooo,  Solution  C.   1-5000. 
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Weight  of  iK)Ilen  in  grams  was  the  factor  usctl  in  (Ictcnniiiing  the 
strength  of  dihitions.  The  middle  anterior  one-third  of  the  fore- 
ann  was  nsed.  ahernately  placing  the  strongest  sohition  superiorly 
and  interiorly  on  the  different  patients.  Two  imhes  awav.  and 
|>arallel  with  the  injections,  scratches  were  made  ahout  one-eighth 
of  an  inch  long,  and  deep  enough  so  that  small  red  points  were 
just  \  isihie.  These  scratches  were  kejjt  covered  with  the  various 
s<ilutions  for  twenty  minutes.  The  strongest  solution  was  in- 
jected at  the  same  time  into  two  normal  individuals,  and  had  heen 
used  on  many  other  patients  routinely  without  reactions.  Control 
solutions  of  other  proteins  had  also  been  used  on  all  these  sensitive 
skins  with  negative  results. 

TABLE  I 

Comparison  of  Strctujths  of  Rcaclions  to  Cutaneous  and  Intracutaneous  Ap- 

pliealions  of  Ragweed  Solutions  of  Varying  Pollen  Content,  in 

Ten  Sensitive  Individuals 


Solution 

Positive 

Doubtful 

Negative 

Solution  A 
Intracutaneous 

lO 

4 

o 
o 

Scratch 

6 

Solmiiom  B 
IntracutanrouR 

6 
I 

a 
I 

2 

Scratch 

8 

Solution  C 
Intracutancou*.  . 
Scratch 

5 

I 

3 

o 

3 
9 

Solution  A 
Control  patients 

Intracutaneous 

Scratch 

o 
o 

o 
o 

ao  + 

20  + 

Solution  A — Ragweed  Pollen  Solution  i-ioo 
Solution  li — Ragweed  Pollen  Solution  l-iooo 
Solution  C— RaRwced  Pollen  Solution   1-5000 


It  is.  therefore,  evident  that  certain  individuals,  whose  asthma 
or  hay  fever  is  Wrought  on  hy  s|>ecific  proteins,  mav  give  a  skin 
reaction  to  a  solution  of  that  protein  when  it  is  injected  intracu- 
taneously  and  show  no  reaction  when  the  same  solution  is  applied 
bv  means  of  a  scratch. 
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Relation  of  tlic  Sice  of  Scratch  to  Sice  of  Reaction. — To  de- 
termine whether  the  size  of  the  scratch  influences  the  size  of  the 
reaction,  the  following  experiment  was  performed:  As  in  the 
above  experiment,  the  middle  anterior  third  of  the  forearm  was 
used.  Eleven  patients  whose  skins  were  definitely  sensitive  to 
ragweed  were  chosen.  Two  or  more  scratches  of  lengths  varying 
from  2  mm.  to  11.5  mm.,  and  just  deep  enough  to  draw  blood, 
were  made.  The  scratches  were  covered  with  decinormal  XaOH 
and  dry  ragweed  pollen  mixed  with  the  fluid.  The  reactions  were 
read  in  twenty  minutes.  The  size  of  reaction  in  breadth  varies 
with  the  length  of  the  cut,  but  not  proportionately.  For  instance. 
a  scratch  1 1.5  mm.  reacted  l)y  a  wheal  1 1  m.  in  diameter,  whereas, 
in  the  same  patient,  a  scratch  2.5  mm.  long  gave  a  wheal  7.5  m. 
in  diameter;  i  :  i  7's.  i  :  3. 

Schloss^  believes  that  the  size  of  reaction  varies,  depending 
upon  the  location  on  the  arm.  To  test  this  statement,  fourteen 
sensitive  patients  were  given  intracutaneous  injections  of  ragweed 
pollen  solution  at  the  elbow  fold  anteriorly  and  a  second  injection 
of  this  solution,  of  like  amount,  was  given  10  cm.  below.  The 
reactions  were  read  in  twenty  minutes.  The  reaction  at  the  elbow 
was  never  smaller,  and  was  usually  larger  than  the  reaction  at  the 
region  nearer  the  wrist.  There  was  always  more  erythema  at 
the  elbow  site. 

Other  Factors  -a'hich  Influence  the  Sice  of  the  Reaction. — The 
strength  of  the  solution  brought  in  contact  with  the  cells  is  another 
factor  which  determines  the  size  of  the  reaction.  This  is  shown 
in  Table  I  where  the  same  amount  of  fluid  was  injected  in  each 
instance.  This  fact  has  been  made  use  of  to  determine  the  initial 
dose  of  ])rophylactic  injections.  When  different  quantities  of 
protein  solutions  of  ef|ual  strength  are  employed,  a  similar  rela- 
tion is  noted.  Eight  sensitive  patients  were  injected  on  the  right 
forearm  with  0.0 1  c.c.  and  0.04  c.c.  of  a  ragweed  solution  con- 
taining 0.3  mg.  of  nitrogen  per  c.c.  The  reactions  were  meas- 
ured at  the  end  of  twenty  minutes.  The  size  of  the  wheal  was 
shown  to  increase  with  increase  in  the  amount  of  protein  solu- 
tif)n  injected,  though  not  always  in  direct  proportion  to  it. 
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The  skin  reactions  were,  therefore,  found  to  Ik-  inlluenad  by 
the  following  factors: 

(a)  The  |)reparation  used. 

(b)  Tlie  nieihcxl  of  application. 
(f )   The  length  of  scratch  made. 

(d)  The  site  of  injection. 

(e)  The  degree  of  celhilar  sensitivity. 

(/)   The  amount  of  protein   in  contact   with  tlu-  cells.  ;m<l  the 
amount  of  solution  injected. 

Local  Skin  Dcsrnsitication. — A  point  still  in  (picstion  is  local 
skin  desensitization.  Mackenzie*  showed  that  hy  rejHfated  injec- 
tions at  the  same  site  on  the  same  day.  he  could  cause  a  disap- 
I)earance  <»f  the  reaction.  This  was  repeated  on  two  cases,  as 
follows:  The  first  was  a  male  nurse  sensitive  to  timothv  pollen. 
He  was  injected  nine  times  in  the  same  site  with  timothv  solution. 
0.6  mg.  nitrogen  per  c.c.  The  first  injection  was  given  at  <j  :.^o 
A.M.;  the  last  at  ^-.7,0  p.m.  The  injections  were  apprf^ximately 
one  hour  apart,  .\fter  n(^  injecticiii  did  the  skin  fail  to  rcs])ond 
with  a  new  wheal.  After  the  eighth  injection,  the  ])atiem  had 
symptoms  of  hay  fever;  also,  two  hours  after  the  ninth.  The 
eighth  and  ninth  reactions  were  the  largest,  .giving  wheals  with 
irregular  ed.ges  and  pseudopodia.  The  next  morning,  the  fore- 
arm was  still  red  and  swollen,  and  another  injection  at  the  same 
site  was  followed  by  a  markedly  positive  reaction. 

The  second  case  was  a  ragweed-sensitive  patient.  I'our  injec- 
tions were  given  during  the  course  of  an  afternoon,  .\ftcr  no 
injection  did  the  cells  fail  to  respond,  and  there  was  apparently 
no  decrease  in  reaction. 

Tf)  test  out  the  effect  of  weekly  injections  at  the  s.mie  sue,  two 
j;atients  were  u.sed.  After  several  injections,  there  seemed  to  he 
a  definite  decrease  in  the  reactive  iK)wer  of  these  cells.  I  lie  wheal 
l)ecame  smaller,  the  erythema  less,  and  when  seen  on  the  succeed- 
ing day.  the  site  of  re)K.*atcfl  injection  was  clear.  The  control 
injection  at  a  new  site  showed  a  larger  rcactifui.  One  patient  was 
sensitive  to  l)oth  ragweed  and  timothy.      \'>t<\h  decreased  as  stated 
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above,  and  when  after  three  months  the  injections  were  reversed, 
the  cells  responded  as  at  a  new  site.  Injections  were  then  dis- 
continued for  a  period  of  three  weeks.  When  the  site  was  then 
reinoculated,  it  responded  as  a  fresh  site.  On  the  following  day, 
it  was  still  red  and  swollen  as  badly  as  the  control  site.  The 
effect  of  desensitization  was  apparently  onlv  temporary  and  there 
was  no  permanent  increase  or  decrease  in  the  power  of  these 
cells  to  react. 

References: 
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2.  Mackenzie,  G.  M. :  Proc.  Soc.  E.vper.  Biol,  and  Med..  1921,  xviii,  214. 

Discussion: 

Dr.  Zixgher  :  I  am  certain  that  we  have  all  appreciated  this  interesting 
communication  of  Dr.  Alexander.  There  are  certain  points  that  stand  out  in 
these  intradermal  tests  in  cases  of  hay  fever  and  bronchial  asthma  that  seem 
to  me  worth  emphasizing.  Anybody  who  has  had  the  opportunity  of  seeing 
these  tests  carried  out  at  the  clinic  conducted  under  the  directions  of  Dr. 
Cooke  and  Dr.  Coca  at  the  New  York  Hospital  will  be  impressed  with  certain 
facts. 

The  intradermal  test  seems  to  be  highly  specific.  I  recall  just  now  an 
interesting  instance  of  two  children  in  one  family,  both  of  w-hom  were  suffer- 
ing from  asthma,  and  who  applied  for  testing  and  treatment  at  different 
times  at  the  clinic.  In  both  children  there  was  a  marked  reaction  to  an  ex- 
tract of  rabbit's  hair,  and  little  or  no  reaction  to  the  other  tests.  Inquiry 
showed  that  these  children  had  slept  on  small  pillows  stuffed  with  rabbits' 
hair.  Manj^  cases  of  hay  fever,  also,  give  a  strong  reaction  to  a  single  pollen 
extract.  This  strong  susceptibility  is  also  evident  in  many  asthmatics  to  in- 
dividual epidermal  extracts  or  cereal  extracts. 

Quite  a  number  of  these  patients  show  a  multiple  sensitization  to  extracts 
from  various  groups  ;  as  for  instance,  the  pollens,  the  epidermal  extracts  and 
the  cereal  groups.  In  some  individuals  one  of  these  reactions  seems  to  be 
most  prominent,  in  others  several  reactions  are  equally  prominent.  I  under- 
stand, however,  that  desensitization  with  an  extract  of  the  antigen  that  gives 
the  most  prominent  reaction  will  also  desensitize  the  patient  against  the  other 
substances,  to  which  he  is  sensitive. 

The  intradermal  test  seems  highly  sensitive.  Many  individuals  give  what 
are  called  negative  reactions,  although  wheals  varying  in  diameter  from  0.5 
to  0.75  cm.  appear  at  the  site  of  the  test  injections.  Often  it  is  difficult  to 
decide  whether  the  reaction  is  negative  or  moderately  positive.  Some  indi- 
viduals show  equally  prominent  wheals  at  the  site  of  all  test  injections.  The 
diagnostic  one  wdicn  present  appears  distinctly  enough  as  a  very  prominent 
wheal  with  peculiar  pscudopodia  prolongations.  Owing  to  these  doubtful 
reactions  it  seems  quite  im]X)rtant  that  fairly  exact  and  equal  amounts  of  the 
different  test  fluids  should  be  injected. 
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Dr.  NfACKLNZiE:  In  the  last  few  years  there  has  been  a  Rreat  increase  in 
the  apphcation  of  cutaneous  reactions,  and  with  tlie  more  widespread  use, 
there  has  heeti  a  rockI  deal  of  uncritical  interprttati<Mi  of  the  reaction.  It  is 
helpful  and  important  to  have  such  accurate  ol>servations  as  those  which  Dr. 
Alexander  has  reported  to-night,  and  they  are  ffoing  to  help  clarify  the  prob- 
letn.  The  procedure  is  simple,  but  the  interpretation  difficult.  My  ex|KTience 
with  the  cutaneous  or  scratch  method  and  the  intracutaneous  metho<l  cor- 
roborates a  Rood  deal  of  what  Dr.  Alexander  has  said.  There  is  no  question 
about  the  ifrcater  delicacy  of  the  intracutaneous  test.  Many  jwtients  will  re- 
act to  it.  and  not  to  ;hc  cutaneous  test.  1  have  in  mind  however,  one  experi- 
ence which  I  think  is  worth  remembering  when  doing  reactions  on  patients 
who  are  highly  sensitive.  The  patient  was  a  suflferer  from  hay  fever  and 
bronchial  asthma  in  the  autumn.  In  doing  a  scratch  test  with  a  i  :  too  dilution 
of  rag^weed  there  was  only  a  questionable  reaction.  There  was  a  little  red- 
dening, but  not  a  definitely  positive  reaction.  I  then  tried  an  intracutaneous 
test  with  a  solution  of  ragweed  containing  o.oi  mg.  of  nitrogen  per  too  c.c. 
made  by  extracting  pure  ragweed  pollen  with  one  one-hundredth  normal  so- 
dium hydroxide.  In  a  few  minutes  there  was  a  large  wheal  four  or  five  cm. 
in  diameter.  This  went  on  for  thirty  minutes  or  so.  and  then  began  to  sub- 
side. It  was  going  down,  and  the  patient  had  no  further  inimi-<liale  symptoms. 
That  night  her  arm  swelled  from  the  wrist  to  the  shoulder ;  she  had  violent 
asthma,  and  broke  out  into  urticaria  over  the  entire  body.  She  was  confined 
to  her  bed  for  forty-eight  hours. 

As  for  the  local  exhaustion  to  which  Dr.  Alexander  has  referred,  with 
Dr.  Baldwin  I  have  in  press  now  a  paper  on  that  subject  which  reports  ob- 
servations made  in  the  Presbyterian  Hospital  on  a  group  of  eight  patients. 
repeating  the  test  at  the  same  site  at  short  intervals.  This  was  done  by  l)oth 
intracutaneous  and  cutaneous  methods.  We  found  without  exception  that  it 
is  possible  to  exhaust  rfic  site  locally,  so  that  the  reactivity  is  alxjlished.  We 
found  further  that  the  exhaustion  is  much  more  rapidly  eflfcctcd  with  sub- 
stances presumably  more  antigenic  than  ragweed  extract.  Horse  .serum  and 
egg  albumin  have  given  the  most  striking  exhaustion.  However,  even  with 
our  preparation  of  ragweed,  which  I  presume  is  difTerem  from  that  used  by 
Dr.  .Mexander.  it  has  always  been  possible  to  exhaust  the  site  locally,  although 
it  has  taken  a  good  many  more  applications  than  with  such  s\il>stances  as 
horse  serum  or  egg  albumin.  We  have  not  tried  the  exhaustion  method  which 
Dr.  Alexander  reports,  that  is,  repeating  the  tests  at  intervals  of  a  week,  but 
it  is  very  interesting  to  know  that  at  least  a  partial  exhaustion  may  be  ac- 
complished in  that  way.  I  cannot  feel  that  his  failure  to  corr<;boratc  our 
ol)servations  on  those  two  patients  is  of  very  great  significance.  The  prepa- 
rations are  different,  and  it  seems  possible  that  exhaustion  would  have  been 
accr>mph»hed  if  carried  further.  At  any  rate,  our  thirty-six  consecutive  at- 
tempts on  eight  hypersensitive  patients  exliausted  the  sites  locally. 

Dt.  Thomas:  Have  you  any  theory  to  account  for  the  variability  in  re- 
sponse to  the  tests  for  cutaneous  sensitiveness,  and  have  you  noticed  that 
patients  during  an  attack  of  asthma  are  less  sensitive  to  the  proteins?     Have 
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you  any  theory  also  to  account  for  the  fact  that  there  is  such  a  discrepancy 
in  one  patient's  reaction  to  the  same  test  from  time  to  time? 

Dr.  Alexander:  In  regard  to  Dr.  Mackenzie's  remarks,  we  arc  apparently 
using  ragweed  solution  made  in  a  different  way  from  his,  so  that  may  account  for 
that  discrepancy.  I  think  he  has  more  evidence  than  we  have,  as  he  has 
eight  patients  and  we  onlj-  have  two. 

As  to  the  variability  in  these  reactions,  the}'  are  very  delicate  and  variable 
in  so  far  as  constant  results  can  be  obtained.  There  are  several  different 
factors  that  influence  the  size  of  the  reaction,  as  I  pointed  out,  and  after  all 
when  size  crosses  the  threshold  from  a  negative  to  a  doubtful  to  a  positive 
test  one  must  be  very  careful  in  the  interpretation  of  the  results  and  com- 
parisons can  be  made  only  by  repeated  drawings  of  the  reactions.  During  an 
attack  of  asthma  it  is  considered  probable  that  these  skin  reactions  do  di- 
minish. I  confess  it  has  been  our  experience  that  they  are  not  completely 
wiped  out,  and  an  attack  of  asthma  does  not  seriously  affect  the  reaction. 
With  the  exhaustion  from  week  to  week  we  were  able  to  reduce  reactions 
very  materially  as  compared  to  a  control  site  on  the  same  arm  at  the  same 
time. 

We  also  have  had  a  few  cases  where  the  inflammation  spread  up  the  arm 
after  intracutaneous  tests.  Walker  describes  similar  experiences  with  the 
cutaneous  method.  In  none  of  these  has  there  been  any  permanent  damage, 
although  occasionally  a  temporary  attack  of  hay  fever  and  asthma  has  been 
induced. 
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PAUL    F.    RUSSELL,    M.D. 

yFrom  the  Departmcut  of  Pathology,  Bcllevuc  Hospital,  Dr.  Douglas  Syni- 

mcrs,  Director) 

Actinomycosis  in  New  York  is  not  a  common  disease  appar- 
ently, for  there  are  records  of  only  live  clinical  cases  in  Bellevue 
(hn'in^-  the  past  fifteen  years  and  among  the  last  seven  thousand 
autopsies  in  the  Bellevue  laboratories  the  two  cases  presented  in 
this  ];aper  are  the  only  ones  on  record.  It  is  of  course  possible 
that  one  or  two  cases  have  not  been  diagnosed  clinically  but  it  is 
not  at  all  prol)able  that  cases  ha\e  ])een  missed  at  the  autopsy 
table,  for  sections  from  each  case  are  studied  microscopically. 

The  frequency  of  this  disease  in  the  United  States  may  be 
judged  from  the  fact  that  b'rx'ing'  in  1902  was  able  to  collect  only 
one  hundred  cases,  although  the  first  case  in  this  country  had. 
according  to  I'^-izier."  been  rei)orte(l  seventeen  years  prexiously. 
in  1885,  by  Murphy. 
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Aclinoniycosis  is  said  to  be  more  h(.'<|iKiu  in  l-jij^land  and  »>ii 
ihc  luiropcan  continent.  There  were  for  example  one  hundred 
ant!  thirty-ti\e  cases  of  actinomycosis  in  the  London  lu)spitals  be- 
tween the  years  ujoj  and  19IJ.'' 

The  first  case  to  he  presented  is  tliat  of  ;i  male  ncRro.  ii^'cd  f(iriy-four. 
liorn  and  resident  in  tlie  United  States,  a  porter  by  occiip.ition.  He  was  ad- 
mitted to  a  New  York  hospital  Septeml)er  2,  1920.  coni]>laininK  of  pain  in 
the  right  inguinal  region  of  a  week's  duration.  His  family  and  past  history 
were  negative.  Physical'  examination  revealed  some  tenderness  in  the  region 
of  the  pain  and  a  marked  psoas  spasm  on  the  right.  The  patient's  tempera- 
ture was  99°  F.  and  the  white  Mood  cell  count  was  17.000  with  80  per  cent. 
pol\TiucIears.  The  condition  was  diagnosed  as  prol)aI)Iy  an  .ipiiendiccal  ab- 
scess that  had  ruptured  retrocecally.  .-Xti  operation  the  following  day  demon- 
strated a  deep  abscess  in  the  right  lower  quadrant  from  which  several  ounces 
of  pus  were  evacuated.  The  character  of  this  fluid  is  not  recorded.  The 
surgeon  found  it  "  impossible  to  determine  the  source  of  the  pus  "  but  the 
process  had  extended  dorsallv  to  the  jmsterior  peritoneal  lining  and  anteriorly 
to  the  face  of  the  ilium.  A  smear  of  the  pus  showed  short  chains  of  strepto- 
cocci.    No  growth  resulted   from  an  attempted  culture. 

After  a  convalescence  nf>t  apparently  unusual  the  i)atient  was  discharged, 
twenty-three  days  after  admission.  The  wound  had  gradually  closed  and  was 
not  draining.    The  final  diagnosis  was,  "  Abscess  of  right  inguinal  region." 

One  month  after  his  discharge  the  patient  was  readmitted,  complaining  of 
fever,  saying  that  he  was  sick.  Examinatiun  of  the  operation  wound  showed 
slight  oozing  of  pus  and  there  was  again  a  marked  psoas  si>asm.  His  tem- 
perature was  99°  F.  but  ro.se  that  night  to  101.6°  F.,  returning  to  about  99° 
F.  the  next  morning.  At  operation  the  day  after  rcadmission  the  granulating 
wound  was  curetted  and  a  large  cavity  remained  extending  down  to  the  brim 
of  the  true  pelvis  and  up  nearly  to  the  attachment  of  thf  psoas.  No  cause 
was  found  for  the  failure  to  heal. 

Blood  chemistry  was  negative,  the  non-protein  nitrogen  being  32  mg.  per 
100  c.c.  creatinine  I  mg.  per  nx)  c.c.  sugar  qo  mg.  per  100  cc,  and  the  blood 
Wassermann  test  was  negative.  The  urine  on  readmission  had  been  negative 
but  a  month  afterwards  it  contained  albumin  in  fair  amounts.  The  patient 
was  exposed  to  Rfientgni  and  to  sun  rays.  He  was  given  massive  doses  of 
potassium  iodide,  but  there  was  no  improvement  in  his  condition.  For  eight 
m<»nt]is  he  remained  in  this  first  hos|)ital  with  continual  drainage  from  the 
woiujd  and  a  gradual  failure  of  Ivis  general  coi  'tution.  A  diagnosis  of 
tuberculosis  was  made,  the  focus  being  thought  i  ne  i)robably  in  the  right 
kidney. 

On  June  22.  1921.  the  patient  was  discharged  to  Bcllevuc.  This  was  ten 
months  after  his  admission. 

.At  Bellevuc  the  w  *  seen  to  be  markedly  emaciated.     He  had  a  large 

granulating  wound  •  ne  right  lower  quadrant  with  marked  bulging.  His 
lymph  no<les  were  ■  .1  palpable.     1.  c  local  condition   was  described  as   fol- 


TWO    CASES    OF    HUMAN    ACTINOMYCOSIS  145 

lows:  "  Large  areas  of  protuberant  granulations  the  size  of  one's  hand.  Tis- 
sue very  soft  and  vascular  and  does  not  resemljle  chronic  inflammatory  tis- 
sue. It  is  not  fibrous.  It  is  possibly  a  new  growth.  There  is  much  bleeding 
from  the  granulations." 

A  bacteriological  report  at  this  time  was  "  prevailing  organism  a  Gram 
negative,  slender,  non-motile,  encapsulated  bacillus  growing  readily  in  ordi- 
narj'  media  hut  not  characteristic  (jf  any  known  pathogenic  organism.'' 

Biopsy  demonstrated  "infected  granulation  tissue.  There  are  some  deep 
staining  bodies  suggesting  actinomyces." 

Repeated  smears,  however,  did  not  reveal  actinomyces. 

A  blood  count  showed  white  blood  cells  7,000,  red  blood  cells  1,600,000. 
hemoglobin  35  per  cent.     The  urine  contained  albumin  and  pus. 

Five  weeks  after  admission  to  Bellevue  the  patient  went  into  a  delirious 
state  and  died.  This  was  July  30,  1921,  a  year,  lacking  a  month,  following 
the  onset  of  his  symptoms. 

The  body  was  autopsied  by  Dr.  Morton  Ryder  and  myself  and  the  fol- 
lowing anatomical  diagnosis  was  recorded : 

Retroperitoneal  actinomycosis  invading  the  right  ilium,  the  lumbar  ver- 
tebrae (2,  3,  4.  5),  the  right  kidnej-  and  the  retroperitoneal  Ij-mph  nodes. 
Localized  pelvic  peritonitis.  Superficial  ulceration  of  the  bladder.  Mural 
thrombosis  of  the  inferior  vena  cava.  Multiple  infarcts  of  the  lungs  with 
gangrene.  Renal  calculus  in  left  kidney.  Hj'dronephrosis,  bilateral.  Hydro- 
ureter,  bilateral. 

"  The  external  wound  gapes  widely  and  is  filled  with  an  exuberant  growth 
of  soft  dirty  brownish  granulations  flecked  with  brownish  black  spots.  On 
opening  the  peritoneal  cavity  it  is  seen  that  the  floor  of  the  right  iliac  fossa 
bulges  forward.  The  peritoneum  covering  it  is  thickened  and  gives  a  sense 
of  fluctuation.  The  small  intestine  is  moderately  contracted  and  the  coils  of 
the  ilium  ni  the  lesser  pelvis  are  matted  together  by  dense  adhesions.  An  in- 
cision through  the  posterior  peritoneum  showed  the  fluctuant  mass  to  consist 
of  jelly-like  yellowish  material  containing  innumerable  brownish  granules  the 
size  of  millet  seeds.  This  extends  inside  the  space  of  Retzius  and  posterior 
to  the  bladder  beneath  the  peritoneum  nearly  to  the  midline.  At  this  point 
the  coils  of  the  small  intestine  are  matted  together  bj-  dense  adhesions.  When 
they  are  separate  an  abscess  cavity  measuring  about  5x5x1  cm.,  irregular  in 
shape,  is  found  containing  greenish  pus  and  completely  walled  off.  The 
mass  extends  upward  to  the  lower  pole  of  the  right  kidney,  which  is  normal 
in  position.  The  tip  of  this  pole  is  invaded  by  several  nodules  of  soft  yel- 
lowish tissue.  The  right  sides  of  the  second,  third,  fourth  and  fifth  lumbar 
vertel)r3e  are  softened  anr'  'ack  to  a  depth  of  a  centimeter.  The  surface  of 
the  right  iliac  bone  is  bare  .n  many  places  and  is  eroded,  forming  small  pit- 
like depressions  from  one  to  several  centimeters  in  diameter.  The  growth 
extends  into  Scarpa's  triangle  and  the  finger  can  be  passed  around  the  medial 
side  of  the  femur  below  this. 

"  One  or  two  lymph  nodes  in  the  right  groin  z:  or  two  retroperito- 

neal nodes  in  front  of  the  lumbar  vertehnne  are  slighti,  Milargcd,  firm,  and 
show  yellowish  tissue  in  the  central  portions. 
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"  In  the  inferior  vena  cava  is  an  adherent  thrombus  extending  from  just 
beyond  the  hifurcation  upward  four  inches.  This  is  about  5  mm.  broad.  3  nun. 
thick,  is  yellowish  and  quite  firm.  It  is  smcioth  in  some  parts,  granular  in 
others  and  is  firmly  attached  to  the  vessel  wall. 

"The  mucosa  of  the  bladder  is  diffusely  reddened  and  over  an  area  2  cm. 
in  diameter  on  the  left  side  posteriorly  it  is  rouKhcned  and  black.  At  this 
site  the  matted  coils  of  the  intestine  are  adherent  to  the  bladder. 

■*  On  section  the  lungs  are  |)ale  red  and  are  well  aerated  except  in  cer- 
tain parts  where  the  tissue  is  dark  rod.  granular,  and  firm,  aiid  centrally  is 
softened  and  brownish.  These  central  areas  have  a  foul  odor  and  the  degree 
of  softening  varies.  The  largest  of  these  areas  has  a  spongy  necrotic  center 
and  the  branch  of  the  pulmonary  artery  leading  to  it  is  found  to  contain  a 
firm  yellowish  thrombus  lodged  at  the  bifurcation  with  a  prolongation  run- 
ning down  into  each  branch.  It  is  (juite  firmly  lodged  to  the  wall  at  the  bi- 
furcation. 

"  Microscopically  the  retrciperitoneal  tissue  shows  tyi)ical  ray  fungi  in 
large  numbers.  They  are  immediately  surrounded  by  polynuclear  leucocytes 
and  at  a  greater  distance  by  vascular  granulation  tissue  in  which  fibroblasts, 
plasma  cells  and  lymphocj-tes  are  the  predominating  cells.  A  section  of  the 
lower  pole  of  the  right  kidney  shows  typical  ray  fungi  and  in  the  wall  of 
the  inferior  vena  cava  at  the  site  of  the  thrombus  there  are  t\^)ical  ray  fungi." 

The  second  case  is  also  that  of  a  male  negro.  This  man  was  twenty-five 
years  old  and  had  recently  cnme  from  Panama.  His  occupation  is  not  known. 
He  was  in  coma  when  admitted  to  Bellevuc  and  <lie(l  a  few  hours  lati-r.  The 
only  history  obtained  was  that  he  had  recently  come  from  Panama.  Because 
his  signs  were  obscure  and  his  history  unknown  he  became  a  case  for  the 
medical  examiners  of  the  city.  .\  necropsy  was  performed  by  the  Assistant 
Medical  Examiner.  Dr.  Benjamin  Schwartz,  and  1  am  indebted  to  him  and  to 
Chief  Mt-dical  Examiner.  Dr.  N'orris.  for  permission  to  present  this  case. 

The  necropsy  demonstrated  a  bronchopneumonia  and  certain  lesions  in 
the  liver,  the  ilium,  the  appendix  and  the  colon  as  described  below. 

The  liver  was  enlarged  and  was  unusually  adherent  to  the  diaphragm.  It 
was  normal  in  color  externally  but  the  surface  was  bulging  in  one  or  two 
rounded  areas.  On  section  the  parenchyma  was  found  to  be  much  reduced 
and  there  were  present  multiple  abscesses  varying  in  size  from  that  of  a  pin 
head  to  one  that  was  the  size  of  an  orange.  These  abscess  cavities  were 
lined  by  firm  fibrous  tissue.  In  some  areas  numerous  smaller  cavities  had 
coalesced  into  one  making  the  appearance  that  of  a  unique  alveolar  or  honey- 
combed structure  like  "  a  sponge  soaked  in  pus  "  to  use  Rolleston's  descrip- 
tion of  a  similar  lesion.  The  lining  tissue  had  a  faintly  yellowish  tint.  The 
pus  from  the  abscesses  was  thick  and  viscid  and  yellowish-green  in  color. 
No  granules  were  observed  on  casual  examination.  A  metliylene-blue  stained 
smear  revealcfl  no  typical  picture  although  there  were  seen  numerous  homo- 
geneous rounded  bodies  with  suggestive  feathery  edges. 

The  wall  of  the  colon  was  thickened  and  in  places  quite  nodular.  The 
mucosa  presented  numerous  irregularly  placed  superficial  round  and  oval 
ulcers  not  over  i  cm.  in  diameter.     These  apparently  involved  only  the  mucosa 
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and  to  a  slight  extent  the  submucosa.  The  edges  were  not  raised  or  under- 
mined and  the  ulcers  were  'not  typical  of  tuberculosis,  typhoid  fever  or  amce- 
bic  dysentery. 

Externally  the  appendix,  ilium  and  cecum  were  norma!  and  their  mucous 
surfaces  showed  nothing  unusual. 

Because  a  stained  smear  of  the  pus  had  been  negative  and  because  of  the 
general  characteristics  of  the  lesions,  together  with  the  fact  that  the  patient 
had  recently  come  from  Panama,  a  tentative  diagnosis  was  made  of  amoebic 
abscesses  and  ulcers  with  actinomycosis  to  be  ruled  out  microscopically. 

Routine  sections  revealed  typical  ray  fungi  and  no  evidence  of  amoebic  a]:)sces- 
ses.  The  appendix  was  then  sectioned  serially  and  in  the  submucosa  and  muscu- 
laris  was  found  an  abscess  extending  longitudinally  for  a  distance  of  about 
half  the  organ.  No  defect  in  the  mucosa  was  demonstrated  and  the  serosa 
was  intact.  The  abscess  appeared  yellowish  and  granular  with  thin  fibrous 
trabeculse  throughout.  A  similar  abscess  was  discovered  in  the  wall'  of  the 
terminal  ilium  but  gross  serial  sections  of  the  colon  did  not  reveal  abscesses. 
Microscopical  sections  revealed  typical  ray  fungi  in  the  wall  of  the  appendix 
and  in  the  ilium.  No  ray  fungi  were  found  in  sections  of  the  wall  of  the 
colon.  The  possibility  of  the  lesions  in  the  colon  being  due  to  the  actinomyces 
is  greater  because  of  the  similarity  between  these  lesions  and  those  in  a  case 
described  by  Chiari  -'  32  who  says  that  primary  actinomycosis  of  the  intes- 
tinal tract  manifests  itself  as  a  superficial  invasion  of  the  mucous  membrane 
in  the  formation  of  whitish  patches  or  in  the  more  diffuse  variety  by  the  for- 
mation of  nodules  beneath  the  mucosa.  These  nodules  undergo  degeneration, 
ulcerate  and  rapidly  extend.  However  since  no  ray  fungi  were  demonstrated 
in  the  wall  of  the  colon  a  diagnosis  of  actinomycosis  of  the  colon  can  not  be 
made. 

Pus  had  been  saved  from  this  case  and  a  more  careful  examination  re- 
vealed characteristic  granules.  A  majority  of  these  were  like  sand  grains  in 
size  and  color.  Some,  however,  were  dark  brown  and  some  were  sulphur  yel- 
low. All  were  soft.  When  some  of  this  pus  was  shaken  in  a  test  tube  of 
normal  saline  the  grains  were  easily  isolated  from  the  viscid  suspension  and 
could  be  demonstrated  clinging  to  the  sides  of  the  tube.  Granules  pressed 
between  a  cover  slip  and  slide  presented  microscopically  typical  unstained 
mycelia.  An  anaerobic  culture  in  dextrose  agar  had  been  made  at  the  time 
of  necropsy  and  a  growth  of  acti)io>iiyccs  bcn'is  was  isolated. 

In  this  case  the  primary  lesion  may  \er>-  likely  have  been  in 
the  appendix  if  we  accept  the  views  of  manv  observers.  If  so 
the  fungi  traveled  via  the  blood  stream  to  the  liver. 

The  case  illustrates  the  possibilitx-  of  missing-  a  correct  diag- 
nosis without  particular  care  and  si)ecial  methods  of  examination 
Pus  in  suspected  cases  should  always  be  examined  carefully  iov 
granules   for  it  is  \ery  easy  to   fail   to  see  them.      The  simplest 
method  is  to  shake  a  small  amount  of  the  pus  in  a  test  tube  of 
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water  or  iu)rinal  s.'iline.  llavinj^  isolated  a  f^'raiiulc.  it  may  1)C 
pressed  between  two  glass  surfaces  and  examined  microscopically. 
Typical  mycelia  may  readily  l)c  idenlitk-d.  C"Inl)s  will  rarely  he 
present  in  the  human  cases.  A  methylene-hlue  and  a  Oram  stain 
will  further  aid  in  the  diagnosis,  hut  are  confusing  if  a|)i)lie<l  to  a 
smear  of  pus  rather  than  tn  an  iiKJividu.il  i^r.iniiU-  ih.it  has  been 
washed  in  saline.  It  should  he  reinenil)ere(l  that  the  gramiles  are 
by  no  means  always  the  typical  sulphur  granules  of  the  text-hooks. 
On  investigation  of  the  literature  the  following  color  designations 
were  found  applied  to  the  granules:  white.''  iK'arly  white'  grayish 
white.'  yellowish  white.'  black."  brownish  black."  brown."  gray.'" 
IK-arly  gray.'  yellow  gray."  cream  colored, '■  red.'"*  yellow,'*  sul- 
phur yellow.'*  lemon  yellow."  whitish  yellow.'*  green." 

The  granules  have  been  descrilu'd  as  granules,  grains.  si)ecks.* 
like  sand.'^  like  minute  pearls,  like  minute  raspberries."  like  fish 
roe.'*  like  gun-powder.**  like  rice  particles."  and  they  may  be  soft, 
firm  or  calcific. 

The  color  of  the  pus  has  been  described  as  white,  cream,  yel- 
low, chocolate,  and  green. 

Routine  sections  of  tissue  were  stained  with  hematoxylin  and 
eosin.  Mr.  Win.  Johnson,  technicist  in  the  Bellevue  laboratories. 
|)repared  other  sections  stained  with  carbol  fuchsiii.  tlun  dc'i(il(»r- 
ized  and  counterstained  with  picric  acid.  In  these  the  ray  fungus 
stands  out  as  a  red  aster  on  a  yellow  background. 

In  none  of  the  sections  from  the  two  cases  presented  were  ray 
fungi  seen  with  typical  clubs.  .\  typical  actinomyces  rosette  is 
made  up  first  of  a  central  felt-like  core  of  long.  thin,  branching 
filaments  irregularly  dis|)osed  but  with  a  general  radial  arrange- 
ment and  not  decolf»rizcd  in  the  dram  method  of  staining.  Sec- 
ondly, there  may  be  at  the  iK-riphery  (»f  the  central  core  a  crown 
of  iiear-shaped  swellings  of  the  terminal  ends  of  the  filaments. 
These  are  (iram-ncgative.  Hiss  and  Zinsser**  believe  that  they 
represent  a  form  of  degeneration  and  that  they  are  tlu-  hyaline 
thickened  sheaths  of  the  threads.  They  are  more  fretpiently  ab- 
sent than  present  in  the  rosettes  from  man  but  are  nearly  always 
present  in  those  frr.ni  cattle       Tbirdh,  there  b;i\e  been  described 


TWO    CASES    OF    HUMAN    ACTINOMYCOSIS  149 

coccus-like  bodies  that  resemble  spores  and  that  led  to  the  classifi- 
cation of  the  actinomyces  as  a  spore-bearer.  They  are  not  spores, 
however,  according  to  modern  workers,  but  are  either  symbiotic 
cocci  or  else  degeneration  products. 

Although  the  fungi  in  these  cases  did  not  show  the  chibs.  they 
were  t}"pical  in  all  other  respects. 

Co>uiiisions: 

In  conclusion  it  may  be  noted  that  the  chief  problems  in  the 
study  of  actinomycosis  are  first  as  regards  the  method  of  infec- 
tion and  secondly  as  regards  the  method  of  treatment.  Neither 
of  these  phases  of  the  disease  has  been  satisfactorily  dealt  with. 
Where  the  fungus  is  when  not  actively  invading  the  tissues,  how 
it  gets  into  these  tissues,  whether  it  is  a  normal  inhabitant  of  the 
various  tracts  of  the  body,  whether  it  hides  away  in  tonsils  and 
dead  teeth,  all  of  these  questions  are  as  yet  unanswered  although 
there  are  many  more  or  less  attractive  theories  to  explain  them. 

Finally,  it  should  be  emphasized  that  in  every  chronic  suppura- 
tive lesion  resembling  tuberculosis,  syphilis  or  a  neoplasm,  actino- 
mycosis should  if  possible  be  carefully  ruled  out.  This  is  espe- 
cial! v  true  of  atypical  pulmonary  disease  where  repeated  sputum 
examinations  should  be  made  with  a  view  to  finding  the  ray 
fungus  in  the  absence  of  the  tubercle  bacillus. 

The  diagnosis  of  actinomycosis  is  never  established  until  typ- 
ical rav  fungi  have  been  demonstrated.  These  may  be  found  in 
tissue,  in  pus.  in  sputum,  in  urine,  in  feces,  in  spinal  fluid,  and 
most  rarely  in  blood. 

Discussion: 

Dr.  Ha.\s  :  I  happen  to  have  at  the  present  time  a  case  of  intestinal  acti- 
nomycosis in  a  young  man  of  twenty-one.  He  is  dying  now.  The  onset  was 
almost  identical  to  that  of  the  case  Dr.  Russell  described.  He  w.is  first  seen 
about  two  and  a  half  years  ago,  when  he  gave  a  histor\-  of  some  abdominal 
distress  during  the  previous  week,  and  on  the  day  of  onset  sharp  pain  in  right 
iliac  with  nausea.  When  examined  there  was  moderate  shock,  with  a  tem- 
perature of  100.5°.  There  was  slight  rigidity  and  tenderness  of  the  right  iliac 
region,  and  I  decided  it  was  probably  appendicitis.  Dr.  Elsberg  was  called 
and  that  evening  the  boy  was  operated  on.     There  was  no  inflammation  of 


!.">()  PAUL   F.   RISSEI-L 

the  a|>|>rndix.  but  the  ilium  near  the  appendix  showed  a  perforating  ulcer 
which  was  covered  by  omentum.  There  was  some  free  scro-pus  in  the  ab- 
domen. At  that  time  neither  of  us  had  any  suspicion  of  what  it  was.  ICvery- 
xhxuK  went  ahmg  very  well  for  a  number  of  days,  when  after  a  rise  of  tcm- 
l»tr.»ture  a  fecal  fistula  formetl.  This  resisted  all  methods  of  treatment,  and 
soon  the  subcutaneous  tissue  around  the  wound  disappeared,  and  the  skin  wilh 
it.  and  there  was  an  area  about  as  big  as  the  palm  of  the  hand  which  was  en- 
tirely exposed.  At  this  time  search  was  begun  for  the  fundus,  the  differen- 
tial diagnosis  lying  between  syphilis,  tuberculosis  and  actinomycosis.  Noth- 
ing was  found  corroborative  of  any  of  these  diagnoses.  This  condition 
continued  for  a  long  time,  and  it  was  then  decided  to  remove  the  sinus.  A 
second  operation  was  performed  and  the  sinus  excised  widely,  and  it  .seemed 
as  though  the  result  would  be  good.  The  wound  healed  very  well,  and  jus* 
as  the  boy  was  to  be  discharged,  the  wound  perforated,  and  the  previous  ex- 
perience was  repeated.  As  a  matter  of  fact  the  fungus  was  not  found  until 
pus  from  a  freshly  perforating  sinus  was  obtaiiu-d.  The  boy  now  has  five 
sinuses  in  his  abdominal  wall.  It  is  only  at  the  moment  of  perforation  that 
one  is  able  to  find  the  fungus.  Even  after  the  character  of  the  infection  was 
known,  examination  of  the  pus  failed  to  show  the  fungus  again.  The  patient 
is  now  having  ver>-  violent  back-aches  so  that  the  vertebrae  are  perhaps  be- 
coming involved.  So  far  as  therapy  is  concerned,  neosalvarsan.  large  doses 
of  potassium  iodide,  methylene  blue  and  emetine  have  been  given,  and  as  a 
last  resort  radium  was  tried,  and  that  just  about  finished  him.  It  was  very 
interesting  indeed  to  see  how  that  treatment  accelerated  and  intensified  the 
progress  of  the  disease.  We  have  seen  the  same  thing  occur  when  the  x-ray 
was  used  therapeutically  in  pulmonary  carcinoma,  the  treatment  producing 
intense  toxemia  and  death  within  a  short  time. 

Dr.  MoscHCowiTZ :  Actinomycosis  is  not  as  rare  if  you  look  for  it.  I 
have  seen  a  considerable  number  of  cases — a  few  of  them  in  the  lung,  a  very 
few  in  the  abdomen,  and  a  good  many  in  the  skin  and  bones.  There  is  one 
point  in  connection  with  the  diagnosis  of  actinomycosis  which  is  emphasized 
by  Dr.  Libman,  and  that  is  that  tenderness  is  a  prominent  symptom.  We  all 
know  that  the  prognosis  is  bad.  We  hardly  realize  how  had  it  is.  I  have 
seen  a  number  of  patients  in  whom  the  lesion  is  apparently  healed,  and  in 
whom  months  (ir  years  later  either  the  wound  breaks  down,  or  a  focus  appears 
in  another  part  of  the  body. 

Dr.  RfssFXL:  In  regard  to  the  frequency  of  actinomycosis  observers  dif- 
fer. Dr.  Moschcowilz.  for  example,  states  that  he  has  seen  a  considerable 
numlMrr  of  cases  and  believes  that  the  disease  is  not  rare.  On  the  other  hand 
•ome  ol»*ervcrs  have  encountered  it  but  rarely.  Griffith  **  for  example  re- 
ports two  cases  as  the  only  ones  he  has  seen  in  fifteen  years  of  active  prac- 
tice. He  believes  that  the  disease  is  rare  and  states  that  his  colleagues  have 
the  same  opinion. 

In  Bellevue  as  recorded  above  there  have  been  only  five  cases  in  fifteen 
years.  In  the  records  of  Roosevelt  Hospital  there  is  listed  only  one  case.  Al 
New  York  Hospital  there  are  only  three  cases  in  the  records.     .At  Bellevue 
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two  cases  have  been  autopsied  in  fifteen  years;  none  have  been  autopsied  at 
either  Roosevelt  or  New  York  Hospital. 

Undoubtedl}-  cases  are  missed  clinically  but  since  all  diseased  tissues  are 
sectioned  at  the  post  mortem  table  and  a  careful  microscopical  study  made, 
it  does  not  seem  probable  that  many  cases  are  missed  that  come  to  necropsy. 

As  to  the  frequency  with  which  different  parts  of  the  body  are  involved 
there  have  been  a  number  of  reports.  Ruhrah  ^^  in  his  first  report  had  col- 
lected 632  cases  throughout  the  world  and  reported  actinomj-cosis  primary  or 
maximum  in 

Per  Cent. 
Head   and   Neck    57 

Gastro-intestinal  Tract  21 

Thorax 15 

Skin     2 

Doubtful    5 

Later  hei*5  had  collected  1,094  cases  with  practically  no  change  in  the 
above  percentages. 

Taking  the  reports  of  six  series  of  cases  the  following  averages  are  ob- 
tained : 

Per  Cent. 

Face  and  Neck 55 

Abdomen   23 

Thorax 17 

Skin     5 

In  regard  to  the  frequency  with  which  the  various  organs  are  involved  in 
the  first  place  it  may  be  noted  that  practically  every  organ  in  the  body  has 
been  attacked  by  the  ray  fungus.  But  in  abdominal  cases  the  appendix  and 
the  cecum  seem  to  be  the  site  of  election.  Hingl'ais  ^'  found  the  appendix 
involved  in  60  per  cent,  of  his  cases.  Kelley^^  and  Cope^"  state  that  the  ap- 
pendix is  the  commonest  site  of  infection,  while  Waring,-"  who  reports  seven 
cases,  believes  that  the  cecum  is  the  commonest  site. 

Actinomycosis  of  the  liver,  according  to  Rolleston,*  is  rare.  He  states 
that  Auvray  in  1903  could  collect  only  thirty-one  cases. 

Secondary  actinomycosis  of  the  kidney  has  been  repeatedly  observed. 
Garceau  -^  for  example  reports  128  autopsies  collected  from  various  sources 
in  which  there  was  actinomycosis  somewhere  in  the  body  and  in  eleven  of 
these  cases  the  kidney  was  involved.  According  to  Ransohoff  --  the  only  case 
of  primary  actinomycosis  of  the  kidney  was  reported  bj^  Israel.  Jn  this  case 
the  organisms  were  identified  in  the  urine  and  in  pus  from  a  lumbar  fistula. 

Robinson-^  in  1919  collected  nineteen  cases  of  actinomycosis  of  the  fe- 
male genitalia,  reporting  a  case  in  which  he  found  it  in  both  ovaries  in  a 
patient  fifteen  years  old. 

Hodenpyle  ^*  collected  thirty- four  cases  of  pulmonary  actinomycosis,  and 
Hichens  ^^  gives  a  good  account  of  this  form  of  the  disease. 

The  heart  may  be  affected  by  metastases  or  by  continuity.-' 

Actinomycosis  of  the  brain  has  been  reported,  but  it  is  rare.-' 
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Cases  have  been  reported  involving  tlic  stomach,-"'*  k^H  bladder." 
1  "j{ue.»"  larynx.'"  skin.>«-  »••  retina.*"  conjunctiva,*'  salivary  jjland  *• 

ere. 

As  lK»th  Dr.  Haas  and  Dr.  Mosclicowitr  have  observed,  the  course  of  acti- 
nomycosis is  chronic.  It  is  not  infrequently  recorded  that  after  an  apparently 
successful  appendectamy.  the  patient,  having  been  discharRcd  as  cured,  will 
in  the  course  of  a  few  months  to  a  year  return  with  a  draining  wound  or  an 
abscess,  and  at  this  time  a  second  operation  and  more  careful  examination 
will  disclose  the  organism  of  actinomycosis  in  the  pus. 

The  mortality  is  fearful.  In  Keen's  surgery  the  mortality  from  all  cases 
is  given  as  47  per  cent.  Frazier  2  says  the  mortality  in  cases  of  abdominal 
actinomycosis  in  the  United  States  has  been  71  per  cent 

Jiron  '  gives  the  following  mortality  statistics : 

PtT  Cent. 

Cerebral 100 

Thoracic J'j 

.\bdominal  71 

Face  and  Xeck   11 

So  far  no  satisfactory  treatment  has  been  devised  as  the  above  mortality 
statistics  demonstrate.  Consequently  every  observer  who  has  had  two  or 
more  cases  has  experimented  along  lines  of  his  own  devising. 

Potassium  iodide  is  mentioned  in  all  text-books  but  it  has  never  been 
shown  that  there  is  the  slightest  scientific  basis  for  the  use  of  this  drug  which 
was  introduced  empirically  by  Thomassen  -"  in  1885  for  actinomycosis  of  the 
tongue  in  cattle  and  which  was  later  proclaimed  by  Nocard  '-  to  be  specific. 

Harbitz  and  Grondahl  •  have  demonstrated  that  the  actinomyics  bovis 
will  grow  luxuriantly  on  potassium  iodide  media  in  which  the  iodide  is  pres- 
ent in  from  0.25  to  2  per  cent,  concentrations.  Logically  they  doubt  the  value 
of  this  drug  in  the  disease. 

In  fact  potassium  iodide  may  even  be  harmful.  Jobling  and  Peterson  •* 
believe  as  a  result  of  their  experiments  that  the  iotlide  neutializes  the  action 
of  tlir*  agents  which  prevent  the  solution  and  absorption  of  necrotic  tissue  and 
at  the  same  time  therefore  lays  bare  to  the  action  of  the  real  germicidal  agent 
the  infecting  organism  that  has  been  protected  by  the  necrotic  tissue.  If  this 
is  true  potassium  iodide  may  accelerate  this  disease,  for  there  is  no  known 
germicidal  agent  that  ran  be  administered  to  destroy  the  Actinomyces  in  the 
tissues.  Hence  the  organism  may  be  speeded  in  its  journey  to  other  paits  of 
the  l>ody. 

Bcvan**  tried  copper  sulphate  on  the  theory  that  it  is  effectual  against 
vegctabU-  parasites  and  he  has  had  some  success  with  it.  Later  he  recom- 
mended using  l>olh  potassium  iodide  and  copper  sulphate. 

Many  other  drugs  have  t)een  tried  with  occasional  cures. 

.Autogenous  and  stock  vaccines  have  been  used. 

X-ray  and  radium  have  been  of  some  value  apparently  in  a  few  case;;. 
Heyerdahl  *'  reports  six  cases  of  cervico-facial  actinomycosis  cured  by  ra- 
dium. 
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But  in  most  of  the  series  reported  where  various  methods  have  been  used 
the  mortality  has  been  in  accordance  with  the  average  figures  as  given  above, 
no  matter  what  the  treatment.  For  example  Colebrook  ^-  advocates  surgery 
plus  vaccines.  In  his  series,  nine  out  of  eleven  cervico-facial  cases  were 
cured,  all  six  of  his  thoracic  cases  died,  and  five  out  of  the  six  abdominal 
cases  died. 

There  is  no  doubt  that  effectual  drainage  should  be  established,  but  as  to 
the  medical  and  mechanical  treatment  beyond  this  there  is  confusion. 
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F.XDOCRIXI-:  CiLAXI)  STUDIKS.   IXCLUDING  GOITRE 

IX   IXDIA* 

ROBERT    MCCARRISON.    M.l>..    I.R.C.P..    LT.-COL. 
Indian  Medical  Service 

I  desire  in  the  first  i)lace  to  thank  you  f<»r  the  honor  you  have 
done  me.  and  the  Service  to  wliich  I  l)el(»n,L,^  in  invitinj^'  nie  to 
speak  to  you  this  eveninjj^.  I  see  in  this  audience  so  many  \vhose 
researches  have  made  their  names  familiar  to  students  of  endo- 
crine disorder  that  it  is  with  a  certain  diftidence  I  hring  before 
you  the  results  of  my  own  investij^ations.  carried  out  for  the 
most  part  in  the  far  distant  Himalayas. 

It  is  now  some  twenty  years  since  I'ate  sent  me  to  a  part  of 
the  world  where  goitre  was  extremely  common.  I  found  jny- 
self.  in  1902,  posted  as  agency  surgeon  in  hill  stations  situated  in 
the  Mindu-Khush  region  (jf  Xorthcrn  India,  first  in  Chitral  and 
later  in  (iilgit.  The  nearest  railroad  station  is  at  Rawaljjindi. 
some  twenty  days*  journey  by  tonga,  boat,  horse  and  mule  from 
Gilgit.  One  has,  therefore,  some  excuse  for  .speaking  of  one's 
work  as  having  been  done  under  i.solated  conditions.  The  facil- 
ities for  interccjurse  with  (jne's  fellow-workers  were,  of  course. 
very  limited  intleed ;  while  access  to  medical  literature  was  very 
restricted. 

In  Chitral  and  ( iilgit  g<jiire  was  so  common  that  in  some  vil- 

•  Stenographer's  rcjwrt  of  a  lantern  slide  demonstration  given  hcfort  the 
New  York  Pathological  Society  on  November  9.  1921. 
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lages  no  one  was  free  from  it.  In  localities  where  its  enclemicity 
was  high,  men,  women,  and  children  alike  suffered  from  it.  In 
the  village  of  Awi  in  Chitral,  for  instance,  about  sixty  per  cent, 
of  the  children  were  born  with  congenital  goitre,  while  many  were 
cretinous,  and  every  man,  woman  and  child  was  goitrous.  The 
villagers  used  to  say  of  this  village  that  "  even  the  trees  had 
goitre":  there  was  some  excuse  for  their  thinking  so,  since  man)' 
of  the  trees  did  have  curious  nodular  growths  on  their  barks. 
These  excrescences  arose,  of  course,  from  causes  other  than  those 
which  gave  rise  to  goitre.  The  goitrous  state  of  this  village, 
which  was  not  exceptional,  gives  an  idea  of  the  extent  of  the 
prevalence  of  the  disease  and  of  its  congenital  manifestations. 
But  while  it  was  so  prevalent  as  this  in  one  village,  another  situ- 
ated, it  might  be.  within  pistol-shot  of  the  first  might  have  no 
goitre  at  all.  This  circumscribed  distril)ution  of  endemic  goitre 
has  always  been  a  very  great  puzzle. 

When  I  first  went  to  Chitral  in  1902  most  of  the  current  views 
as  to  the  causation  of  goitre  centered  around  the  water-supply : 
it  was  thought  to  be  due  to  excess  of  lime  or  of  magnesium  in 
the  water,  or  to  be  due  to  snow  water.  So  knowing  nothing, 
premising  nothing,  I  began  to  occupy  myself  in  the  studv  of  its 
etiology.  The  first  observation  of  any  importance  which  I  made 
was  as  follows :  There  were  on  the  Gilgit-Fan  eight  \illages  situ- 
ated one  above  another  on  a  single  water  supply.  I  made  a  sur\ey 
of  the  endemicity  of  goitre  in  each  of  these  villages.  Everv  man. 
woman,  and  child  was  examined.  It  was  found  that  in  the  first 
^■illage  there  was  eleven  per  cent,  with  goitre.  The  water  was 
not  confined  to  the  banks  of  the  stream,  but  was  used  to  irrigate 
the  cultivated  land  between  the  \illages.  The  irrigation  water 
joined  the  main  stream  at  the  second  village,  and  in  this  village 
the  percentage  of  goitre  had  risen  to  eighteen.  The  stream 
spread  over  the  fields,  irrigating  them,  and  came  to  the  third  vil- 
lage where  the  incidence  of  goitre  was  twenty  per  cent.  Relow 
this  point  the  main  stream  was  joined  1)\-  another  of  exce])ti()nal 
purit}-,  and  the  fourth  x'illage  showed  a  drop  in  the  incidence  of 
goitre  to  eighteen  per  cent.      I  need  not  continue  with  this  de- 
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tailed  description,  but  I  will  tell  y(»u  tiiat  the  incidence  of  goitre 
^mdunlly  increased  until  ultimately  it  reached  forty-live  |)er  cent, 
in  the  eighth  an«l  lowest  village  on  the  common  water-supply. 
This  <»liM.'r\ation  was  made  in  H)0(h  Later  Dr.  David  Marine. 
than  whom  there  is  no  one  who  has  contributed  more  to  our 
knowletlge  of  thyroid  disease,  made  a  similar  observation  with 
regard  to  artificially  bred  trout.  He  found  that  goitre  gradually 
increased  from  above  downwards  in  the  tanks  holding  the  trout, 
and  that  a  diminution  in  the  incidence  of  goitre  occurred  when 
the  stream  was  joined  by  another  water-supply.  Since  then  I 
have  j/ursued  one  line  of  investigation  and  Dr.  Marine  another, 
but  to-day  finds  us  in  substantial  agreement.  1  took  the  line  that 
the  increasing  incidence  of  goitre  in  villages  situated  one  above 
another  on  the  same  water-supply  was  associated  with  the  in- 
creasing bacteriological  impurity  of  the  water.  I  thought  that 
if  this  were  the  case,  and  if  bacteria  were  concerned  in  the  pro- 
duction of  goitre,  thtn  the  disease  might  be  curable  by  intestinal 
antiseptics.  Conse(|uently.  a  man  who  had  a  well-marked  goitre 
w  ithout  adenomatous  degeneration  was  given  large  doses  of  salol. 
.\fter  he  had  been  taking  salol  for  ten  days  or  so  and  no  ai)i)re- 
ciable  improvement  had  l)een  noted.  1  went  on  lour,  leaving  him 
still  on  salol.  At  the  end  of  six  weeks.  I  returned  and  found 
his  goitre  had  disappeared.  I  then  tried  thymol  in  other  cases, 
using  the  drug  in  large  doses,  and  I  got  results  with  this  drug 
which  I  will  presently  show  you  oti  the  .screen:  they  justified  my 
assumption  that  bacteria  in  the  digestive  tract  were  criucerned  in 
the  genesis  of  goitre. 

Before  I  go  on  I  wish  to  say  a  word  or  two  abruit  the  goitres 
which  one  f<»und  in  Chitral  and  (lilgit.  In  the  first  place,  firaves' 
disease,  or  exoj)hthalmic  goitre,  was  practically  iniknown.  I  can 
count  on  the  fingers  of  one  hand  the  cases  of  (iraves'  disease  which 
I  saw  among  the  indigenous  inhabitants  of  Gilgit ;  and  when  one 
is  dealing  in  thmisands  of  cases  of  goitre  that  is  a  very  striking 
thing.  The  cases  of  Graves*  disease  which  I  did  see  were  def- 
initely associated  with  fright  or  shock.  Another  point  which  I 
wish  to  make  is  this,  that  throughout  India  CIraves'  disease  occurs 
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but  rarel\-  amongst  the  indigenous  inhabitants.  Some  three  or 
four  years  ago  I  sent  a  request  to  the  great  Presidency  hospitals 
in  India — at  Calcutta,  Bombay,  and  Madras — where  the  number 
of  patients  coming  to  the  hospital  in  a  year  is  very  large,  asking 
the  superintendents  to  let  me  know  the  numbers  of  cases  of 
Graves'  disease  admitted  amongst  various  races  of  India  during 
a  period  of  ten  years.  They  sent  me  figures  which  showed  that 
it  was  very  rarely  found  among  the  indigenous  inhabitants,  al- 
though it  did  occur  amongst  those  who  were  strangers  to  the 
land — Europeans,  Parsees — and  was  also  comparatively  common 
among  Anglo-Indians.  During  the  war,  however,  I  came  across 
a  number  of  cases  of  Graves'  disease  among  Indian  troops  who 
had  been  to  Europe.  It  is  a  point  of  considerable  interest  that 
among  men  who  had  come  from  India,  where  Graves'  disease  is 
practicallv  unknown,  examples  of  this  malady  should  have  been 
encountered.  It  would  seem  that  the  conditions  of  service  in 
Europe  were  such  as  to  fa\or  its  development  in  Indians,  who  in 
their  own  country  are  rarely  affected  l^y  it.  I  throw  out  the 
suggestion,  therefore,  that  Graves'  disease  is  a  disease  of  civ- 
ilization. Another  point  is  this :  almost  all  cases  of  goitre  of  long 
standing  in  Gilgit  ultimately  become  adenomatous,  and  yet  I  never 
saw  hvperthvroidism  associated  with  thyroid  adenoma.  One 
reads  a  verv  great  deal  about  "  toxic  adenoma."  I  have  never  seen 
it  in  the  Himalayas. 

With  vour  permission  I  will  now  show  you  some  slides.  This 
one  represents  a  goitrous  patient  who  was  the  first  man  I  ever 
treated  with  thymol.  He  looked  after  a  herd  of  cattle  and  con- 
tinued this  occupation  throughout  the  whole  course  of  treatment. 
FTe  came  regularly  to  hospital  for  three  and  a  half  months.  He 
had  a  goitre  which  caused  the  circumference  of  his  neck  to  meas- 
ure 42  cm.  The  next  picture  shows  the  same  man  after  three 
and  a  half  months'  treatment  by  thymol,  when  his  neck  measured 
36.5  cm.  There  is  no  doul)t  about  the  result.  The  man  did  his 
customarv  work;  he  was  not  a  resident  patient  in  the  hospital, 
and  to  mv  knowledge  he  did  not  get  any  other  treatment.  I 
collected  manv  more  such  cases.     Messereli  o\  Eusanne  has  pul)- 
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lished  many  cases  confirmatory  of  this  action  of  intestinal  anti- 
septics in  recent  cases  of  entleniic  poitre. 

Now  came  the  next  step.  I  assumed,  if  1  were  dealing  with 
intestinal  organisms  having  to  do  with  the  causation  of  goitre, 
that  I  miglit  get  results  by  preparing  vaccines  from  them,  and 
treating  recent  goitres  with  such  vaccines.  Here  is  a  picture  of 
a  man  with  goitre  that  had  caused  the  circumference  of  his  neck 
to  measure  42  cm.  before  vaccine  treatment  was  commenced.  I 
gave  him  an  autogenous  B.  coli  vaccine  in  large  doses  once  a 
week.  Within  a  few  weeks  the  i^oitre  had  disappeared.  In 
those  days  my  methods  of  standardizing  vaccines  were  not  so 
accurate  as  they  would  be  to-day.  I  was  probably  giving  this 
man  much  larger  doses  than  I  thought.  He.  as  well  as  others 
similarly  treated,  had  marked  reactions  after  the  injections.  Here 
is  another  man  who  was  treated  by  vaccines.  This  case  is  inter- 
esting, because  the  vaccine  with  which  he  was  treated  was  made 
from  a  spore-bearing  organism  oJjtained  from  the  fecal  dis- 
charges of  one  of  my  polo  jjonies  that  had  develoi)ed  goitre.  I 
injected  it  into  this  man  in  large  doses.  He  was  so  greatly  im- 
proved after  several  weeks'  treatment  as  to  show  little  trace  of  his 
goitre.  These  results  were  obtained  with  vaccines  made  from 
various  intestinal  bacteria.  There  was  no  specificity  al)out  their 
action. 

I  have  shown  you  three  or  four  of  these  cases,  and  I  think 
you  will  have  observed  from  the  pictures  that  apart  from  the  im- 
j)rf)vement  in  the  goitre  itself,  the  general  appearance  of  the  pa- 
tients greatly  improved.  .Any  hypothyroidism  which  they  may 
have  had  cleared  up.  The  skin  became  imuh  fuK-r  and  softer, 
and  the  face  thinner  and  less  puffy  looking. — a  result  noted  also 
to  follow  cure  by  iodine,  by  thyroid  extract,  by  soured  milk,  or  by 
intestinal  antiseptics.  Precisely  how  large  doses  of  vaccines  may 
bring  about  this  result,  or  what  component  of  the  bacteria  is  re- 
sjKinsible  for  it.  I  dr)  not  know. 

The  next  stej)  in  my  work  was  to  see  whellur  I  could  induce 
goitre  in  man  and  animals.  I  have  niatle  a  great  nnmlier  of  at- 
tempts to  do  so.     This  picture  shows  the  trachea  w  itli  tin-  attached 
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thyroids  of  a  number  of  rats.  The  top  row  shows  those  of  the 
control  white  rats.  The  second  row  shows  the  thyroids  of  wild 
rats  from  the  locality  in  which  the  experiment  was  conducted. 
So  you  will  see  that  the  white  rats  did  not  have  any  goitre  when 
the  experiment  was  started.  I  got  a  large  cage  and  divided  it 
into  three  compartments  of  equal  size;  in  each  I  put  six  white  rats. 
In  one  compartment  were  the  controls.  In  the  second  were  rats 
which  were  fed  on  the  residue  left  on  the  candle  of  a  Berkefeld 
filter  after  filtration  of  a  fecal  emulsion  from  a  goitrous  person. 
In  the  third  were  rats  which  received  the  fecal  filtrate.  One  hun- 
dred per  cent,  of  the  animals  which  received  the  fecal  material 
developed  goitre  while  the  controls  on  the  same  food  and  in  the 
same  cage  did  not.  The  result  of  this  experiment  strengthened 
me  in  my  assumption,  which  was  becoming  a  belief,  that  goitre 
in  Gilgit  was  intimately  associated  in  its  origin  with  bacterial  or- 
ganisms resident  in  the  alimentary  tract,  and  reaching  the  tract 
bv  wav  of  water  or  contaminated  food.  At  that  time  I  only 
thought  of  such  organisms  as  contributors  of  positive  agents  to 
the  thyroid's  harm.  I  could  not  think  of  them  apart  from  the 
direct  action  of  their  toxins,  so  I  believed  for  a  time  that  goitre 
was  caused  by  the  direct  action  of  microorganisms  or  of  their 
toxins  on  the  thyroid  gland,  and  I  continued  my  search  for  a 
specific  bacterial  excitant  of  the  malady.  I  ha\e  altered  that  view 
to  some  extent:  and  have  abandoned  the  \iew  of  a  specific  bac- 
terial excitant,  while  still  maintaining  mv  position  as  to  the  im- 
portant relation  that  exists  between  Ijacterial  agents  and  the  gene- 
sis of  goitre  and  of  thyroid  disease  in  general. 

Before  starting  these  experimental  investigations  on  a  large 
scale,  I  had  to  establish  a  base  line  of  normality  for  the  thyroid 
gland  of  the  animals  (rats)  with  which  I  was  working,  because 
most  animals  kept  in  confinement  showed  some  degree  of  thyroid 
change.  What  I  did  was  to  ask  the  plague  medical  officers  to 
send  me  a  large  numljer  of  the  rats  which  they  caught  in  coiniec- 
tion  with  anti-plague  measures.  Thev  sent  me  some  six  hundred 
wild  rats  from  various  ])arts  of  India.  I  found  some  interesting 
things  in  connection  w  ith  these  rats.     In  those  from  the  sea-coast 
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ami  from  alKUil  the  level  of  llic  sca-coasl.  the  thyroid  had  in  the 
majority  of  cases  the  appearance  shown  on  the  screen:  the  aciiu 
were  well  ilelined  ami  di.Ntended  with  colloid,  low  cuhoidal  or  llal- 
!eiie<l  epithelium  lined  each  acinus,  and  the  orj^an  was  in  its  colloid 
or  restinj,'  phase.  On  the  other  hand,  a  number  of  them  were 
like  this.  The  vesicles  were  smaller,  the  colloid  was  nnich  thinner 
and  less  plentiful,  the  acinar  cells  were  hij^her.  and  the  .i;laiid  was 
in  a  condition  of  physioloj^'ically  active  secretion.  .\l>out  twenty- 
five  per  cent,  cominj^  from  the  sea-level  were  of  the  latter  type. 
Wlien  I  examined  the  thyroids  of  rats  from  localities  at  a  hei.i;ht 
of  six  tlu>usand  feet  or  more  above  sea-le\el.  the  <:^rcater  propor- 
tion of  them  were  found  t(»  be  of  the  second  lyiK-.  that  is  to  say. 
f)f  a  tyi)e  which  one  associates  with  j^reater  physioloj.(ical  acti\  ity. 
It  seemed,  indeed,  that  the  farther  from  the  sea-coast  or  the  hii^lu'r 
the  altitude,  the  more  physioloL,Mcallv  active  was  the  thyroid,  an 
observation  that  may  not  be  w  ithont  significance  in  connection  w  ith 
the  preference  of  «,'oitre  for  mountain  rani,^es. 

The  next  siK'cimen  is  a  section  of  an  experimentally  produced 
j^oitre  in  a  rat :  you  w  ill  see  that  there  is  evidence  of  marked  hyjier- 
plasia :  the  amount  of  colloid  is  very  small;  the  acinar  cells  are 
liij,di :  there  is  a  tendency  to  acinar  buddinjj^.  and  the  thyroid  is  be- 
j^innin^  toas.sume  the  histological  characters  which  it  is  customary 
to  connect  with  (iraves'  disease. 

The  next  stej)  in  my  iinpiiry  was  to  .see  if  I  could  produce 
cretinism  and  other  congenital  manifestations  of  thyroid  defect; 
s^i  1  fed  rats  throughout  pregnancy  on  fecal  material  or  on  bac- 
terial cultures  from  the  feces  of  goitrous  persons.  Ilcrc  is  a 
litter  of  three  young  rats  aged  twenty  days.  The  motlur  of  these 
animals  was  ia]  on  milk  and  unleavened  bread,  .ind  received  the  fe- 
cal filtrate  from  an  emulsion  of  feces,  '{'he  middle  one  is  very  much 
smaller  than  the  rest.  It  has  curvature  of  the  spine  and  is  but 
sjaringly  clothed  with  hair.  Aftrr  I  bad  photographed  this  lit- 
ter, the  badly  grown  animal  in  the  center  was  eaten  by  its  parents. 
In  onler  to  avoid  that  risk  in  future  1  killed  tlie  young  that  were 
Uirn  to  mothers  fed  rm  fecal  material,  four  days  after  birth.  This 
sjjccimen  shows  a  four-day-old  litter,  one  of  which  is  a  cretin. 
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This  is  its  thyroid  and  parathyroid  glands.  The  gland  was  de- 
void of  thyroid  structure  and  was  made  up  largely  of  connective 
tissue  cells;  the  th}roid  apparatus  was  congenitally  atrophic  and 
there  was  no  evidence  of  vesicle  formation  nor  of  colloid.  It  was 
thus  shown  that  there  was  something  in  the  fecal  material  from 
goitrous  persons  which  when  administered  throughout  pregnancv 
to  goitrous  rats  was  capable  of  causing  cretinism  in  the  voung. 

The  next  specimen  shows  the  eflect  of  fecal  anaerobes  when 
fed  to  pregnant  rats  in  causing  hemorrhagic  lesions  on  the  para- 
thyroid glands.  I  found  such  lesions  as  these  in  quite  a  high 
proportion  of  newborn  rats  whose  mothers  had  received,  through- 
out pregnancy,  anaerobic  cultures  of  fecal  bacteria  in  glucose 
broth. 

After  dealing  with  rats  I  went  on  to  larger  animals.  I  [pro- 
cured from  Delhi  a  number  of  female  goats  of  the  first  year  that 
had  never  had  offspring.  They  were  brought  up  to  mv  labora- 
tory, which  was  situated  at  a  height  of  6,900  feet  above  sea-level. 
Eight  were  kept  as  controls,  and  twelve  were  used  for  the  actual 
experiment.  Both  controls  and  experimental  animals  received 
the  same  food;  there  was  no  difference  in  their  intake  of  iodine. 
The  only  difference  was  that  I  muzzled  a  number  of  my  controls 
so  that  the\-  could  not  eat  anything  except  what  I  ga\e  them.  I 
fed  these  goats  for  several  months  on  cultures  of  fecal  bacteria. 
On  one  dav  thev  recei\'ed  10  c.c.  of  a  24-hour  culture  in  2  per 
cent,  glucose  l)roth,  on  the  next  a  48-hour  culture,  on  the  third 
a  72-hour  culture,  on  the  fourth  a  24-hour  culture,  and  so  on. 
After  several  months  the  thyroids  of  most  of  them  were  ])ali)a])le. 
They  were  then  impregnated,  and  during  j^regnancv  these  cul- 
tures were  continued.  They  gave  birth  to  young  that  were  all 
dead-born,  hairless,  and  having  enormous  goitres.  The  ctnitrols 
on  the  other  hand  which  received  no  cultures  gave  birth  to  kids 
that  were  fully  (le\elo])e(l  and  had  excellent  coats.  Several  among 
the  control  kids  had  small  congenital  goitres  which  disappeared 
shortly  after  birth  and  one  was  born  dead  but  full\-  develo{)ed. 
The  contrast  was  so  great  that  it  is  impossible  to  escape  the  con- 
clusion that  the  cultures  referred  to  contained  bacteria  or  their 
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prcxincts  thai  jn'c.itly  favored  the  (levelopmciil  of  conj^'cuital  i^oitre 
ami  cretinism. 

At  one  stai^e  <>t  tlu-  ium'cedinj^s  1  took  water  I'mm  the  la^t 
villa;;e  <»n  the  (iilj^it  water-supply  and  passed  it  through  the  candle 
of  a  Herkefehl  filter.  Sixteen  yonnj,'  men.  indudinf;  my.self. 
drank,  nij^ht  and  niorninjj.  under  strictly  controlled  cfuulitions.  a 
cupful  of  the  residue  left  on  the  candle  of  the  filter.  I  had  no 
medical  collea.ijue  who  could  check  my  investij^ations,  so  I  was 
forcetl  to  rely  on  a  memher  of  another  ])rofession — an  cni,Mneer. 
I  thought  he  would  prohahly  be  capable  of  noticing  any  chanj^es 
in  the  size  of  our  necks.  He  measured  mv  neck  before  the  e.x- 
periinent  commenced  and  after  it  was  com])lete(l.  .\t  the  end  of 
the  e.xperiment  he  jjave  me  a  certificate  which  I  came  across  amonjj 
a  lot  of  old  records  a  short  time  aj^o.  It  said  that  I  had  a  swellini,' 
on  the  ri.i^ht  side  of  my  neck,  and  a  bridt^^c  of  tissue  across  the 
windpijH?  that  rose  and  fell  on  swallowini;.  and  that  neither  of 
these  were  there  two  months  before.  So  I  think  \  on  can  take 
it  that  I  did  have  a  goitre,  as  did  also  several  of  the  others.  The 
controls  remained  goitre- free. 

Having  thus  produced  goitre  in  man  ami  in  animals:  having 
also  prcnluced  the  effects  of  thyroid  deficiencv  in  the  offspring ; 
and  having  cured  goitre  by  intestinal  antiseptics  and  by  vaccines, 
the  ne.xt  step  was  to  prevent  it  on  a  large  scale.  The  o])j)ortunity 
presented  itself  when,  in  19 13.  I  was  asked  to  re])ort  on  a  school 
just  below  Simla  where  goitre  was  extrenulv  prevalent.  This 
!4ch<;f)l  is  intended  for  the  boys  and  girls  of  I'ritish  .soldiers  who 
cannot  be  sent  home  to  l-jigland  for  their  education.  Thev  get 
an  excellent  education  there,  but  unfortuiiatelv  thev  suffered 
greatly  from  goitre.  You  will  see  from  the  chart  which  I  now 
show  you  that  among  boys  between  five  and  ten  years  of  age 
Sfjmething  like  eight  per  cent,  were  goitrous,  .\moiig  boys  of 
sixteen  and  over,  forty-three  per  cent,  were  goitrous,  .\mong 
the  girls  the  incidence  of  goitre  was  even  more  marked.  In  those 
iKtween  ten  and  fifteen  years  of  age  fifty-nine  ])er  cent,  were 
goitrous,  while  sixty- four  ikt  cent,  of  the  girls  over  sixteen  were 
goitr^nis.     This  state  of  affairs  was  very  serious,  especially  when 
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one  knew,  as  I  did  then,  that  approximately  five  per  cent,  of  all 
goitrous  mothers  give  birth  to  cretinoid  children.  The  boys  and 
girls  were  in  separate  parts  of  the  school ;  it  was  convenient  to  use 
the  boys  for  the  purpose  which  I  had  in  view.  I  thought,  after 
a  study  of  the  site  and  the  water-supply,  that  the  disease  might 
be  due  to  fecal  pollution  of  the  water;  bacteriological  examina- 
tion every  day  over  a  long  period  showed  it  to  be  Ijadly  contam- 
inated. Consequently  I  l^egan  to  purify  the  water,  using  Xes- 
field's  reagent  which  contains  iodine.  I  used  this  reagent  for 
about  seventy-fi\e  days.  After  that  I  used  chlorine.  The  water 
gi\en  to  the  boys  was  treated  in  this  way.  That  given  to  the 
girls  was  not  so  treated.  After  six  and  a  half  months  there  was 
a  drop  from  forty-three  to  twenty-four  per  cent,  in  the  cases 
among  boys,  whereas  among  the  girls,  where  the  water  was  not 
treated  in  this  wa}",  there  was  a  rise  in  the  incidence  of  goitre. 
We  reported  on  this  observation,  emphasized  the  beneficial  eft'ect 
of  the?e  reagents  in  the  purification  of  the  water  as  a  means  of 
preventing  the  disease,  and  recommended  the  continued  use  of 
chlorine  as  a  purifying"  agent,  or  the  introduction  of  another 
water-supply.  It  was  ultimately  decided  to  follow  the  latter  sug- 
gestion. It  may  be  that  I  laid  too  little  stress  on  the  specific  efl:'ect 
of  the  iodine  on  the  thyroid  gland  as  an  essential  factor  in  reducing 
the  incidence  of  goitre  in  this  school.  I  have  no  dou1)t  that  a 
part  of  the  good  effect  was  due  to  the  specific  action  of  iodine, 
but  ec|ually  no  doubt  that  the  removal  of  the  bacterial  impurity 
of  the  water  was  also  concerned  in  l)ringing  it  about,  for  when 
a  new  water-supply  was  introduced  the  disease  gradually  disap- 
peared. I  have  lately  been  officiallv  informed  that  at  the  present 
time  goitre  is  no  longer  j^rexalcnt  in  this  school.  The  exidence 
that  fecal  jiollution  of  the  water  had  to  do  with  the  ])resence  of 
goitre  in  this  school  is  very  strong.  Dr.  Marine's  work,  with 
which  you  are  all  familiar,  shows  the  ease  with  which  this  very 
insidious  disease  can  be  eradicated  bv  the  prophylactic  use  of 
iodine.  P.ut  this  does  not  mean  that  the  bacterial  factt)r  in  its 
causation  can  be  ignored,  for  it  would  seem  that  in  the  i)resence 
of  certain  bacteria  in  the  alimentar\-  tract  more  iodine  is  needed  to 
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insure  healthy  thyroid  action.  1  hi-  proiihylaclic  use  of  iodine 
is  a  measure  of  the  utmost  importance.  Anyone  who  has  seen 
the  moral  and  physical  defeneration  which  can  result  from  ^^oitre 
must  realize  what  a  tremendously  im|H)rtant  thiiii;  it  is  that  j^'oitre 
should  l>e  preventetl.  We  cannot  as  |>hysicians  emphasize  too 
stron;^ly  the  very  ijreat  importance  of  preventinj^'  this  disease  in 
localities  where  prevention  can  he  undertaken.  It  is  a  measure 
of  the  hij;hest  national  importance  in  all  countries  where  endemic 
goitre  prevails. 

We  have  then  two  important  facts  relative  to  the  genesis  of 
endeinic  goitre:  first,  that  hacteria  in  the  alimentary  tract  can  he 
concerned  in  its  genesis,  and  second,  that  small  amounts  of  iodine 
will  prevent  it — extraordinarily  small  amounts.  There  niu>t  he 
some  connection  hetween  these  two  facts.  The  ultimate  cause  of 
goitre  is  of  course  the  undue  stimulation  of  the  thyroid  gland 
conse(|uent  on  the  insutTicitnt  supply  of  iodine.  I  now  think  that 
this  suppiv  mav  be  interfered  with  in  a  numl>cr  of  different  ways: 
by  insufficient  intake  of  iodine,  which  is  comparatively  rare:  by 
imperfect  absorption  of  iodine:  by  insufiicient  assimilation  of 
ifKline:  or  by  its  imperfect  utilization  by  the  thyroid  gland.  It  is 
within  the  orbit  of  these  jjossibilities  that  we  must  seek  for  the 
true  explanation  of  the  influence  of  bacterial  agents.  It  is  to  be 
remembered  that  goitre  can  and  does  arise  in  many  cases  where 
the  provisirm  of  iodine  is  inade(|uate.  I'acterial  agents  may  act 
by  preventing,  in  some  way,  the  absorption,  or  by  interfering  with 
the  assimilation  of  iodine,  or  bv  impairing  the  utilization  of  iodine 
by  the  thyroid  gland. 

The  next  part  of  my  address  will  provide  additional  matter 
for  consideration  in  this  regard,  and  brini^  into  prominence  nutri- 
tional factors  in  thyroid  disturbance.  I  wish  now  to  show  you 
sr>me  of  my  nK»re  recent  work  on  the  effects  f)f  faulty  foods  on 
the  thyroid  gland.  This  picture  shows  the  normal  thyrtjid  gland 
of  a  monkey:  contrast  it  with  tlu-  next  which  shows  the  thyroid 
gland  of  another  monkey  that  was  fed  for  a  considerable  time  on 
a  diet  of  autoclaved  rice  and  butter,  that  is  to  say.  on  a  diet  which 
is  deficient  in  vitamins  B  and  C,  and  disproiKirtionately  rich  in 
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Starch  and  in  fat.  The  vesicles  are  small,  the  colloid  is  thin,  and 
there  is  a  great  deal  of  congestion.  The  dark  areas  around  the 
alveoli  are  distended  blood  spaces.  That  is  an  effect  which  I  have 
noticed  in  a  high  proportion  of  animals  fed  in  this  particular  way. 

The  next  picture  shows  the  normal  parathyroid  gland  of  a 
monke}-.  I  wish  }ou  to  contrast  it  with  this  which  shows  the  in- 
tense congestion  of  this  organ  that  is  brought  about  as  the  result 
of  a  food  deficient  in  vitamins  and  ill-balanced  in  other  respects. 
You  will  remember  that  hemorrhagic  lesions  of  the  parathyroids 
can  be  j^roduced  in  newl)orn  rats  bv  feeding  their  mothers  during 
pregnancy  on  anaerobic  cultures  of  fecal  bacteria.  Here  is  a  sim- 
ilar result,  but  brought  about  by  faulty  food.  It  would  seem  al- 
most as  if  the  deficient  food  had  enabled  anaerobic  microorgan- 
isms to  exert  their  harmful  effect  on  the  parathyroid  glands. 

This  chart  indicates  that  the  endocrine  organs,  with  the  excep- 
tion of  the  adrenal  glands  and  the  pituitary  body,  undergo  atrophy 
in  conse(|uence  of  a  diet  deficient  in  vitamins.  The  adrenal  glands 
enlarge,  and  the  enlargement  occurs  both  in  inanition  and  in  that 
form  of  starvation  which  is  known  as  avitaminosis.  This  dark 
column  represents  the  average  weight  in  milligrams  of  the  adrenal 
glands  per  kilogram  of  body  weight  in  control  pigeons.  This 
weight  is  approximately  93  mg.  In  pigeons  that  were  fed  on 
polished  rice  the  weight  of  the  adrenals  reached  as  high  as  t6o  mg. 

The  thyroid  gland  undergoes  a  considerable  amount  of  atrophy 
in  conse(iuence  of  food  deficiencies,  so  that  their  effect  on  one  pair 
of  organs — the  thyroid  and  the  adrenal — that  are  so  intimately 
concerned  with  metaljolic  regulation,  is  to  cause  a  diminution  in 
the  size  of  the  former  and  an  enlargement  of  the  latter. 

T  will  show  another  chart  in  order  to  em])hasize  a  further 
point.  This  chart  rei)rcsents  the  effects  on  the  thyroid  and  adrenal 
glands  of  pigeons  of  excessive  feeding  with  mixed  millet  seeds, 
peas,  and  butter.  In  contrast  to  the  effect  of  deficient  feeding, 
the  thvroid  undergoes  great  enlargement,  and  the  adrenals  dimin- 
ish in  size.  These  organs  are  affected  in  a  rexerse  order  accord- 
ing as  the  food  is  deficient  in  certain  essentials  or  excessiveh-  rich 
in  other  essentials.     In  the  former  case  the  adrenals  enlartje  and 
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the  thyroids  diininisli  in  size;  in  the  latter  the  thyroids  enlarj^e  ami 
the  adrenals  diminish  in  size. 

The  next  picture  represents  a  section  of  the  normal  thyroid 
gland  of  a  |)igeon.  It  is  one  of  the  control  pigeons  referred  to 
in  the  previous  chart.  Contrast  it  with  this  one  which  shows  a 
section  of  the  thyroid  gland  of  a  pigeon  that  was  fed  on  a  diet  of 
niixe<!  grains  and  hutter.  ^du  will  notice  that  the  vesicles  are 
alin»>st  tilled  with  acinar  huds.  and  that  there  is  epithelial  hyi)er- 
tr<»phy  and  scanty  colloid.  Vou  will  recall  that  this  picture  is  one 
which  is  commonly  recognized  as  characteristic  of  (iraves'  disease. 
Here  is  another  one.  ^"ou  will  notice  here  als(j  that  the  acinar 
hudding  and  epithelial  hypertrophy  are  extreme  and  that  colloid 
is  scanty  or  absent. 

Now  we  come  to  the  effect  of  adding  onions  to  this  diet  of 
mixed  grain  and  hutter.  The  elTect  of  the  onions  is  to  reduie 
the  incidence  of  the  thyroid  enlargement,  the  size  of  the  actual 
goitre,  and  to  alter,  to  a  considerable  extent,  the  histological  pic- 
ture from  a  hypertro|)hic  to  a  more  vesicular  type.  riu-re  is  a 
considerable  degree  of  congestion  :  the  cells  are  n(;t  so  high  ;  acinar 
bmhling  is  much  less  pronounced,  and  there  is  rather  more  colloid 
in  the  vesicles.  Here  is  another  section  which  shows  the  same 
appearances.  It  would  .seem,  therefore,  that  the  histological  char- 
acter of  the  goitres  produced  in  conse<|uence  (»f  confinement,  lack 
of  exercise,  contamination  of  the  food  and  drink  l)y  fecal  material. 
and  over-eating  f)f  fcK)d  excessively  rich  in  fats,  is  capable  of 
variation  deiiendent  uj.on  the  composition  of  the  food  eaten. 
This  (juestion  oi  the  efTect  of  onions  is  a  very  interesting  one.  and 
very  difticult  to  explain.  It  may  be  that  their  protective  action 
against  the  hy|)erj>Iasia  induced  by  the  excess  of  fats  is  due  to  the 
iodine-content  of  the  (;nions.  That  1  (\n  not  know,  but  1  iiiuUr- 
stand  that  a  very  small  amoimt  of  iodine  is  present  in  onions, 
while  some  samples  have  none  at  all.  On  the  other  hand,  it  may 
Iiavc  lK*en  due  to  their  content  of  diffusible  antise|)tic.  This  anti- 
septic, as  you  know,  has  a  wide  repute  in  tin-  treatment  of  puru- 
lent bronchitis.  Onions  are  used  by  the  native  doctors  of  India 
in  the  treatment  of  cholera,  and  sinius  iilii  has  a  wide  ntibl\    in 
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Western  medical  practice.  It  may  be,  therefore,  that  this  anti- 
septic action  came  into  play  in  the  present  instance.  It  is  certain 
that  the  addition  of  onions  to  a  dietary  of  mixed  grains  and  butter 
would  tend  to  alter  the  bacterial  flora  of  the  gastro-intestinal  tract. 
Possibly  their  beneficial  action  may  have  been  due  to  such  an  alter- 
ation :  or  it  mav  be  that  all  three  of  the  possibilities  I  have  men- 
tioned were  concerned  in  Ijringing  about  the  ])eneficial  result. 

The  more  I  work  on  the  problem  of  the  factors  concerned  in 
the  production  of  goitre  the  less  disposed  am  I  to  tie  myself  down 
to  anv  single  influence  in  its  production.  So  far  as  simple  goitre 
is  concerned  we  must  in  tlie  present  state  of  knowledge  take  count 
both  of  nutritional  and  bacterial  factors  in  its  causation. 

The  next  step  in  this  study  of  the  effects  of  fats  on  the  thyroid 
was  to  ascertain  what  component  of  the  butter  gave  rise  to  the 
thvroid  enlargement.  To  that  end  I  fed  pigeons  on  a  diet  of 
mixed  grains  and  oleic  acid.  The  experiment  was  controlled  by 
feeding  at  the  same  time  other  pigeons  on  mixed  grains  and  butter. 
and  others  on  mixed  grains  and  cod-liver  oil.  This  experiment 
was  designed  with  the  object  of  putting  the  animals  under  hy- 
gienic conditions  favorable  to  the  development  of  goitre.  Two 
pigeons  were  confined  in  each  cage,  so  that  the  amount  of  move- 
ment was  \erv  limited,  and  the  fecal  pollution  of  their  food-supply 
was  extreme.  In  this  ])icture  I  show  you  the  result  of  the  ex- 
periment, which  lasted  130  days.  First  of  all  you  will  notice  the 
effect  which  non-hygienic  conditions  of  life — lack  of  exercise, 
close  confinement,  contamination  of  food  and  water-supply  by  the 
animals'  excreta — ha\e  in  causing"  the  enlargement  of  the  thyroid 
gland,  ^'ou  will  observe  also  that  the  addition  of  cod-liver  oil 
to  the  food  affords  complete  protection  against  these  influences. 
ATellanbv  has  noted  the  same  effect  of  cod-li\er  oil  in  dogs. 
Xext  vou  will  observe  the  effect  of  butter  and  of  oleic  acid  in 
causing  enormous  goitres,  esi~,ecially  in  certain  cases.  In  the  case 
of  Initter  the  largest  pair  of  thyroids  weighed  950  mg..  while  the 
normal  weight  is  api)roximately  2^  mg.  Both  thyroids  weighed 
rather  less  than  one  four-hundredth  part  of  the  total  weight  of 
the  animal.     This  effect  was  produced  by  butter:  it  was  also  pro- 
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(luctrtl  by  oleic  acitl.  TIic  goitres  proiluced  by  oleic  aciil  arc  c\eii 
larjjcr.  In  one  case  the  two  thyroitis  weij^hcd  1.050  nig.,  or  con- 
siderably more  than  one  four-himdrohh  part  of  ihc  total  iMuly 
weight  of  the  animal;  so  that  I  think  <»nc  may  reas(jnal)ly  say 
that  whatever  eflfect  butter  has  in  causing  hyi)eri)lasia  can  als<j  be 
proihicetl.  and  with  e(|ual  certainty.  l)y  the  unsiiluratod  fat-olcic 
acid.  It  would,  therefore,  seem  tliat  thi-  injurious  elTect  of  the 
butter  is  (hie  to  its  content  of  tliis  acid. 

Now  we  come  to  another  matter.  I  desired  to  pursue  the 
(|uestion  of  the  relation  of  fats  to  thyroid  liyi)ertrophv  somewhat 
further,  and  to  examine  it  from  the  point  of  view  of  fat-excess 
and  io<line  intake.  l"or  this  purpose  1  used  tadpoles,  since  their 
sensitiveness  to  the  iiiHuence  of  iodine  might  serve  as  an  index  of 
the  harmful  effect  exerted  by  fat-excess  on  the  thyroid  gland. 
The  first  thing  that  I  did  was  to  find  a  food  on  which  tadpoles 
would  grow  and  flourish,  aiid  to  which  the  fats  to  be  tested  could 
be  added.  .\  mixture  consisting  of  caseinogen.  15  parts,  white 
flour.  85  parts,  and  green  pond  weed,  was  found  to  serve  these 
purposes.  The  flour-caseinogcn  mixture  could  readily  be  made 
up  into  pills,  either  with  water  or  with  the  fats  to  be  tested.  I  liese 
pills  were  drop|)ed  into  the  china  vessels  containing  the  tadpoles 
and  were  readily  eaten  by  them.  In  the  case  of  the  co<l-livcr  oil 
they  ate  greedily  at  first  and  but  sparingly  later  in  the  experiment. 
The  charts  which  I  now  show  you  represent  the  results  of  this 
ex|)erinient.  The  addition  of  co(l-li\er  oil.  Imtter,  or  oleic  acid 
to  the  basal  diet  caused  great  retardation  in  the  rate  of  the  growth 
of  tad|)oles.  The  same  effect  was  observed  with  lard,  cocoanut 
oil.  linseed  oil.  and  arachis  oil.  This  experiment  lasted  fifty-five 
days,  and  the  actual  weight  of  twenty  tadpoles  was  plotted  week 
by  week.  The  next  step  was  to  ascertain  w hat  effect  iodine  w ould 
have  when  added  to  the  diets  that  were  excessively  rich  in  fats. 
This  chart  represents  the  control  ex|)eriment  and  show  s  the  rate 
of  growth  of  tad|X)les  receiving  neither  fats  nor  iodine,  and  of 
those  receiving  0.5  and  i  nig.  of  ifxline  resjiectively  per  t^  gms.  of 
ffKHJ-mixture  witlv)Ut  fats.  The  next  represents  the  rate  of 
growth  of  tadiKiles  fed  on  a  mixture  containing  oleic  acid.      This 
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dotted  line  represents  the  noniial  rate  of  growth  in  tadpoles  re- 
cei\ing  no  oleic  acid;  the  addition  of  0.5  mg.  of  iodine  almost 
completely  compensated  f(jr  the  retardation  of  growth  induced  bv 
the  oleic  acid,  while  i  mg.  of  iodine  did  so  completely.  One  mg. 
of  iodine  tended  also  to  compensate  for  the  retardation  of  growth 
induced  ])y  l)utter.  In  contradistinction  to  this  compensatory 
action  of  iodine  in  the  case  of  other  fats,  it  will  be  noted  that  the 
addition  of  this  amount  of  iodine  did  not  compensate  for  the  re- 
tardation of  growth  induced  by  cod-liver  oil,  but,  indeed,  further 
accentuated  it.  The  more  iodine  one  added  to  the  cod-liver  oil 
mixture  the  worse  was  the  growth.  I  do  not  at  the  present  mo- 
ment wish  to  venture  any  explanation  of  these  effects  which,  how- 
ever, appear  to  be  of  much  significance.  It  would  almost  seem 
that  there  is  such  a  thing  as  a  "fat-thyroid-iodine  balance"  and 
that  a  relati\e  deficiency  of  iodine  may  be  brought  about  in  con- 
se(|uence  of  an  excess  of  fat  in  the  food  and  especiallv  of  the  un- 
saturated oleic  acid.  If  this  be  so  it  would  provide  an  important 
example  of  a  deficiency  disease  (goitre)  due  to  want  of  one  es- 
sential element  of  the  food  (iodine),  resulting  from  excess  of 
another  essential  food  constituent  (fat). 

I  have  shown  you  the  eftects  of  deficient  foods  on  the  thyroids 
and  adrenals  of  pigeons:  it  remains  now  to  show  the  efl:"ects  of 
deficient  foods  on  animals  more  closelv  related  to  man.  This 
chart  shows  the  results  of  such  foods  as  observed  in  monkeys. 
This  column  represents  the  normal  weight  of  the  adrenal  glands 
in  control  monkeys;  a  diet  which  is  deficient  in  all  vitamins  causes 
enlargement  of  the  adrenal  glands  just  as  it  does  in  pigeons.  The 
thyroid  atrophies,  and  there  is  a  tendency  to  enlargement  of  the 
pituitary  body,  especiallx-  in  males,  just  as  there  was  in  pig'eons. 

The  next  ])icture  rei)resents  a  cross-section  of  the  adrenal 
gland  of  a  healthy  pigeon  stained  by  osmic  acid.  It  shows  the 
normal  proportion  between  the  cortical  and  the  medullarv  columns. 
The  slide  shows  that  in  pigeons  subjected  to  complete  avitaminosis 
the  cortical  areas  are  greatly  increased  in  conseiiuence  of  the  de- 
ficient food.  There  is  at  the  saiue  time  a  depletion  of  the  cortical 
lipoids,  as  demonstrated  bv  Cramer.      1   ha\e  shown  that  an  in- 
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crease  in  the  epinephrine  content  approximately  proportionate  to 
!hc  increase  in  size  of  ihe  ^I^UKi?^  occurs.  This  effect  on  the 
epinephrine  content  is  seen  in  the  blood  pressure  tracinj^'s  from 
sheep.  Tlie  next  siK-cimen  is  a  section  of  a  sympathetic  ^'anj^lion 
attached  t(»  the  suprarenal  j^iand  «>f  birds.  I  sliovv  it  to  you  in 
order  to  i)oint  out  the  dej.jenerative  chanj.jes  that  take  place  in  the 
nerve  cells  of  the  j;an.i,dion  in  conse(|uence  of  a\  itaminosis. 

I  find,  .tjentlemen.  that  I  have  been  talkiiit,'  for  well  o\er  an 
hour,  and  that  is  <|uite  lonj,'  enouj^h.  I  \ui\k-  1  havi-  tioi  kept  you 
too  long.  It  was  by  recjuest  that  1  indicted  the  historical  survey 
of  my  earlier  work  upon  you.  and  as  for  my  recent  results  I  lay 
them  bef(»re  you  so  that  you  may  for  yourselves  form  your  own 
opinion  in  rej,'ar(l  to  them.  I  have  thoui^ht  it  best  to  present  the 
facts  as  I  observed  them,  and  to  refrain  from  attemptinj;  to  in- 
terpret them.  for.  indeed,  nnich  work  still  remains  to  be  done  be- 
fore their  true  sii^Miiticance  can  be  ap] (raised. 

lUstussion: 

Dr.  Marine:  I  really  had  not  planned  to  say  anything,  but  as  Colonel 
McCarrison  has  been  unkind  enough  to  mention  my  name  a  numl)er  of  times 
in  connection  with  this  work,  I  suppose  1  shall  have  to.  It  has  been  a  jjreat 
opportunity  to  hear  a  man  talk  who  has  really  seen  goiter.  Most  of  us  have 
ne\'er  seen  it.  I  have  lived  in  the  Lake  basin  about  sixteen  years,  and  I  saw 
goiter  there,  but  nothing  remotely  approachinR  what  Colonel  McCarrison  has 
seen  in  the  Himalayas.  Truly  that  must  be  the  most  severe  goiter  district 
in  the  world. 

I  was  interested  in  what  Colonel  McCarrison  said  about  the  morphology 
of  the  thyroid.  Of  course  a  great  deal  is  written  and  heard  about  this,  but 
I  had  hoped  that  medicine  was  over  the  stage  of  spending  a  great  deal  of 
time  on  the  morphological  variations  in  the  thyroid.  It  is  such  a  labile  tissue 
that  it  may  undergo  morphological  changes  within  twenty- four  hours.  It 
seems  to  me  quite  as  labile  as  the  blood  tissue.  To  say  that  this  change  is 
typical  of  this  disease,  and  that  change  of  that  disease  I  think  is  quite  im- 
possible, and  I  believe,  although  I  have  very  few  friends  in  that  regard,  that 
there  are  more  people  coming  to  that  point  of  view. 

Another  thing  which  I  did  not  know  about  before  is  that  the  incidence 
of  endemic  goiter  in  India  bears  no  relation  to  the  incidence  of  Graves'  dis- 
ease. In  this  country  it  does  seem  to  bear  a  relation  in  a  great  many  cases. 
Colonel  McCarrison's  explanation  that  Graves'  disease  is  a  disease  of  civili- 
zation is  one  that  appeals  to  me.  Both  Graves'  disease  and  simple  goiter  arc 
increased  in  the  Great  Lakes  district  of  our  country.     In  the  negro  one  rarely 
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sees  exophthalmic  goiter.  I  have  seen  several  cases  of  it  in  mulattos.  Colo- 
nel McCarrison's  statement  is  interesting-  that  Graves'  disease  is  very  rare  in 
the  natives  in  India,  but  may  develop  in  those  same  natives  when  transported 
to  the  war  zone. 

The  question  of  adenomas,  the  so-called  toxic  adenoma,  is  a  very  inter- 
esting subject.  I  have  the  feeling  that  the  adenoma  is  of  secondary  etiologi- 
cal importance  in  the  development  of  this  peculiar  syndrome  or  toxic  picture. 
My  experience  has  been  somewhat  similar  to  what  Colonel  McCarrison  saw 
in  India,  that  most  endemic  goiters  eventually  develop  adenomas,  and  yet  the 
incidence  of  toxic  adenoma  is  exceedingly  small.  It  seems  to  me  that  Graves' 
disease  or  toxic  adenoma  must  be  something  more  than  the  mere  presence  of 
an  adenoma.     That  is  the  personal  feeling  I  have. 

Regarding  the  etiology  of  goiter,  and  with  all  due  deference,  I  do  not 
believe  that  water  is  the  etiological  factor.  If  water  is  related  to  goiter  I 
believe  it  is  due  to  the  absence  rather  than  the  presence  of  something  in  it. 
On  the  other  hand,  the  investigations  which  Colonel  McCarrison  has  carried 
on  with  bacterial  toxins  seem  significant  to  me,  and  there  is  no  doubt  there  is 
some  association  when  we  remember  that  in  infectious  diseases  the  thyroid 
usually  reacts.     Why  or  how  I  cannot  explain. 

Another  important  point  in  the  paper  to-night  is  the  observation  that  in 
inanition  and  in  deficiency  diseases  in  general  the  cortex  of  the  suprarenal 
gland  may  undergo  a  most  remarkable  enlargement.  That  is  a  striking  thing, 
but  that  is  not  all  of  it.  The  epinephrine  content  likewise  is  increased.  I 
might  digress  just  a  moment  to  mention  some  recent  work  with  the  adrenal 
cortex.  I  have  shown  that  if  you  cripple  the  adrenal  cortex  in  a  cat  or  a 
rabbit  there  is  a  remarkable  increase  in  heat  production  which  may  last  for 
months.  That  increase  in  heat  production  is  associated  with  increased  ac- 
tivity of  the  thyroid  gland.  If  the  thyroid  gland  is  removed,  and  then  the 
suprarenal  cortex  is  crippled,  you  will  not  get  increased  heat  production. 
There  is  some  relation  then  between  the  suprarenal  cortex  and  the  thyroid 
gland  which  is  a  relatively  new  thing  as  compared  with  the  older  relation 
between  the  chromaphil  system-  and  the  thyroid  gland.  In  other  words,  epi- 
nephrine will  stimulate  the  thyroid  gland.  I  think  Dr.  Goetsch  will  accept 
that.  If  we  have  shown  anything  it  is  that  the  suprarenal  cortex  also  plays 
a  role  in  thyroid  activity. 

The  last  point  brought  out  was  really  quite  new  to  me  until  recently,  tliat 
is,  the  relation  of  fat  feeding  to  the  histological  evidence  of  thyroid  activity. 
Looking  back  over  the  work  I  have  done  in  the  last  sixteen  years  it  seems 
to  me  that  I  can  see  confirmation  of  Colonel  McCarrison's  results.  In  fish, 
for  example,  brook  trout  would  get  goiter  when  fed  with  pigs'  liver.  I  have 
seen  chicken  farms  that  had  to  l)e  abandoned  because  of  goiter.  I  have  seen 
several  dairy  herds  in  the  Lake  region  where  nearly  all  the  calves  were  cretins 
with  huge  thyroid  enlargements  and  these  were  fed  with  cotton-seed  meal  in 
large  quantities.  All  these  facts  further  indicate  that  there  is  something  in 
the  o])servation.  How  it  operates  is  what  I  would  like  to  ask  Colonel  Mc- 
Carrison, but  he  has  forestalled  that  question  by  saying  that  he  has  no  idea. 

Colonel  McCarrison  has  stated  that  oleic  acid  is  very  potent  in  producing 
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thyroid  hyi>crplasia.  but  that  the  administration  of  iodine  with  it  markedly 
decreased  this  rflfcct  of  oleic  acid.  I  would  like  to  ask  one  question.  Have 
you  worked  with  a  scries  of  fatty  acids  from  the  completely  saturated  fatty 
acids  through  oleic  on  to  those  very  unsaturated  fatty  acids?  I  would  like 
to  know  the  effect  of  iodine  in  relation  to  the  dcRikes  of  unsaturation.  This 
IS  ail  a  very  interesting  question,  and  we  have  no  idea  what  it  may  be  due  to. 
It  may  have  something  to  do  with  thyroid  function  and  with  alterations  in 
suprarenal  function,  and  after  all  we  are  trying  to  develop  some  of  tiicse  in- 
terrelationships. Many  people  think  it  is  very  simple— that  all  you  have  to 
do  is  to  put  a  few  animals  in  a  cage,  use  a  little  imagination,  and  a  new  re- 
lationship is  established.  I  would  like  to  put  in  a  protest  against  what  I  am 
pleased  to  call  "  Kndocriminology,"  because  1  do  think  it  is  criminal  that  a 
subject  with  such  great  possibilities  should  be  exploited  both  commercially 
and  scientifically. 

Dr.  Goetsch  :  I  want  to  express  my  thanks  to  Colonel  McCarrison  and 
assure  him  of  the  great  interest  I  had  in  listening  to  his  presentation.  I  am 
not  in  a  position  to  discuss  his  paper  because  my  experiences  are  not  as  a 
rule  with  the  .'imple  goiters.  These  very  rarely  come  to  the  surgeon,  and  my 
work  is  almost  entirelj-  with  goiters  producing  hyperthyroidism.  I  was  par- 
ticularly interested  in  what  Colonel  McCarrison  said  about  the  occurrence  of 
adenoma  in  India,  and  its  percentage  as  compared  with  tJiis  very  large  num- 
ber of  simple  goiters.  I  have  always  felt  that  the  adenoma  had  no  relation- 
ship to  the  same  etiological  factors  on  which  simple  goiter  seems  to  depend, 
because  of  the  fact  that  adenoma  is  a  new  growth.  It  is  a  benign  growth. 
It  is  always  encapsulated,  and  if  it  is  not  encapsulated,  it  is  not  an  adenoma. 
Until  we  know  what  the  cause  of  tumors  is,  wfe  cannot  say  anything  about  the 
cause  of  adenoma.  Then  too  the  adenoma  as  far  as  I  know  has  not  been  in- 
fluenced greatly  by  any  form  of  treatment  with  which  1  am  familiar.  The 
adenomas  which  I  have  seen  are  those  which  are  causing  hyperthyroidism. 
On  a  histological  basis  I  think  we  have  reason  to  say  that  the  adenoma  is  re- 
sponsible for  hy[>erthyroidism  of  itself,  because  if  you  submit  them  to  a  very 
careful  study  for  the  presence  of  mitochondria,  you  will  find  that  in  every 
case  of  an  adenoma  associated  with  hyperthyroidism,  the  cells  are  rich  in 
mitochondria.  These  mitochondria  arc  excessively  abundant,  and  if  a  section 
is  taken  from  the  thyroid  gland  just  beyond  the  cajjsule  of  the  adenoma,  one 
finds  that  ^he  thyroid  gland  itself  has  a  colloid  structure,  in  which  one  finds 
very  few  or  no  mitochondria  at  all.  I  have  taken  an  adenoma  from  the  side 
involved,  and  a  wedge  of  tissue  out  of  the  opp<^)site  thyroid  lobe  in  which  one 
finds  the  same  picture,  and  it  seems  to  me  that  the  cells  of  the  adenoma, 
showing  thus  histological  activity,  are  responsible  for  the  hyperthyroidism 
present.  I  have  tried  to  explain  this  colloid  change  in  the  gland  outside  of 
the  adenoma  on  the  same  basis  that  Dr.  Marine  has  caused  the  thyroid  hyper- 
plasia in  his  animals  to  revert  to  a  simple  colloid  picture  following  the  ad- 
ministration of  iodine.  I  believe  that  the  adenoma  furnishes  a  toxic  body 
which  is  closely  related  to  thyrotoxin,  and  which  is  present  in  the  borly 
fluids  in  excessive  amounts,  and  that  the  normal  thyroid  as  a  consequence 
revert*  to  a  simple  colloid  picture  very  different  from  that  seen  in  the  ade- 
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noma.  I  have  felt  that  if  we  were  able  to  go  back  into  these  individuals 
after  the  excision  of  an  adenoma  we  would  probably  find  that  this  resting 
thyroid  which  before  had  a  very  simple  inactive  looking  picture  with  the  ab- 
sence of  mitochondria  and  the  presence  of  fat  would  again  take  on  an  active 
appearance.  In  a  simple  colloid  goiter  the  cells  are  filled  with  fat,  and  there 
is  the  absence  of  mitochondria.  After  the  excision  of  the  adenoma  I  believe 
this  resting  thyroid  comes  back  to  the  normal  picture  again.  I  do  not  quite 
understand  what  Dr.  Marine  meant,  by  saying  that  these  simple  colloid  goiters 
might  develop  through  all  stages  to  the  formation  of  adenoma  and  finally 
fetal  adenoma.  I  do  not  know  whether  you  meant  the  formation  of  these 
encapsulated  tumors  that  have  no  relation  to  the  thyroid  as  such,  that  can 
always  be  shelled  out,  or  whether  you  meant  those  hyperplastic  more  or  less 
circumscribed  areas  which  one  often  sees. 

Dr.  Marine:  I  was  speaking  of  all  degrees  of  encapsulation. 

Dr.  Goetsch  :  These  adenomas  always  have  a  definite  capsular  structure 
separating  them  from  the  normal  thyroid,  and  one  can  see  even  microscopic 
adenomas,  and  from  them  trace  their  evolution  up  to  those  large  ones  with  a 
capsule  one  centimeter  thick.  That  is  the  adenoma  I  meet  in  my  work.  Of 
course  those  ad\enomas  that  do  not  produce  symptoms  of  hyperthyroidism 
will  not  come  to  the  surgeon  for  treatment,  except  when  they  produce  symp- 
toms of  pressure. 

Colonel  McCarrison  :  Do  you  see  a  constant  type? 

Dr.  Goetsch  :  We  get  every  possible  microscopic  picture  in  adenoma,  and 
I  feel  that  being  a  tumor  and  arising  from  the  fetal  cells  of  the  thjToid,  it 
has  the  potentiality  of  developing  into  any  histological  type  from  the  simple 
colloid  to  the  higher  degrees  of  hyperplasia  resembling  that  seen  in  exoph- 
thalmic goiter.  The  fact  that  these  fetal  cells  can  reproduce  any  type  of 
histological  picture  makes  it  very  confusing  and  difficult  to  classify  the  ade- 
nomas. But  when  one  applies  the  technique  for  the  demonstration  of  mito- 
chondria, then  one  finds  that  the  simple  adenoma  without  symptoms  is  rela- 
tively poor  in  mitochondria,  and  that  the  toxic  adenoma,  associated  with 
definite  symptoms  of  hyperthyroidism,  is  just  as  rich  in  these  structures  as 
exophthalmic  goiljer.  If  one  applies  the  criterion  of  mitochondria  one  need 
not  care  whether  the  cells  are  tall  or  not,  or  whether  there  is  much  or  little 
infolding.  The  presence  or  absence  of  mitochondria  forms  a  better  criterion 
of  activity.  In  exophthalmic  goiter  the  mitochondria  are  always  present  in 
large  numbers.  I  have  never  had  a  case  in  which  I  have  failed  to  find  them. 
I  have  examined  between  three  or  four  hundred.  The  adenomas  are  much 
mor!e  common  of  course. 

Dr.  Ewino:  A  countryman  of  Colonel  McCarrison's  said  some  time  ago 
that  medicine  had  passed  be3ond  the  descriptive  stage,  and  was  now  engaged 
in  quantitative  measurements  of  the  ph,enomena  of  disease.  That  may  be 
true  in  certain  very  well  known  diseases,  but  we  are  still  in  the  descriptive 
stage  in  thyroid  diseases,  and  the  observations  which  Colonel  McCarrison 
has  made  illustrate  the  type  of  work  by  which  successful  research  in  this  field 
may  be  conducted.  I  am  greatly  impressed  by  the  ingenuity  with  which  he 
carried  on   his   work  away  out  in   northern   India.     It   shows   that   wlicii  one 
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has  the  idea  and  the  will  the  environment  will  lend  itself.  In  regard  to  the 
I'  >  of  this  matter.  I  am  extremely  interested  in  the  experiments 

V  i  and  the  adrenal,  because  they  Rive  one  a  new  point  of  view 

irum  winch  lo  carry  nn  work  as  a  (general  pa'.holoKist.  I  have  been  looking 
at  the  adrenal  for  a  good  many  years,  without  much  intelligence.  I  must  con- 
fess. We  are  getting  information  about  the  adrenal  lately,  and  I  fmd  it  pos- 
sible to  use  a  little  more  intelligence  in  the  examination  of  this  and  the  other 
endocrine  glands  at  auttifMiy.  I  think  in  this  way  we  are  eventually  going 
to  get  a  basis  on  which  to  build  up  endocrinology  and  bring  actual  scientific 
facts  to  bear  nn  many  of  these  problems.  I  think  the  general  pathologist  has 
a  function  to  perform  here,  so  I  want  to  thank  Colonel  McCarrison  ag^ain 
and  trust  that  his  work  will  reach  the  fullest  fruition. 

Dr.  Pappenhkimes:  It  was  not  clear  to  me  whether  this  hyperplasia  of 
the  adrenals  is  due  to  a  specific  deficiency  of  the  accessory  substances,  or  is 
merely  an  accompaniment  of  the  wasting  that  one  gets  under  those  circum- 
stances. Have  you  matle  any  experiments  in  which  the  vitamine  deficiencies 
were  supplied,  but  in  which  the  total  food  intake  was  insufficient?  I  should 
like  to  ask  in  this  connection  whether  the  cortical  hyperplasia  is  due  to  a 
passive  overloading  of  the  cortex  with  lipoids  mobilized  during  the  process 
of  acute  inanition? 

Dr.  OpptxHKiMFR:  I  should  like  to  ask  what  is  the  geology  of  that  dis- 
trict in  India,  and  just  what  is  the  history  of  the  neighborhood. 

Coi.oNFL  MtCakrison  :  1  do  not  propose  to  say  much  by  way  of  reply  ex- 
cept to  answer  the  (|uestions  that  have  been  put  to  mc  so  far  as  I  can. 

As  to  the  matter  of  the  .specific  action  of  vitamins  on  the  adrenal  glands: 
An  increase  of  the  epinephrine  content  occurs  in  consequence  of  inanition. 
An  increase  of  the  epinephrine  content  occurs  also  in  consequence  of  com- 
plete avitaminosis.  No  increase  in  epinephrine  content  appears  to  occur  if 
vitamin  A  be  suppled  in  the  food.  .Associated  with  the  hyi»ertrnphy  of  the 
cortex  that  results  from  avitaminosis.  and  coincident  with  the  increased  epi- 
nephrine Content  in  the  medulla,  a  depletion  of  the  cortical  lipoids  occurs. 
Cramer  has  shown  that  the  depletion  of  lipoids  from  the  cortex  is  associated 
with  the  absence  of  vitamin  A  from  the  dietary.  The  absence  of  vitamin  C 
produces  some  very  curious  effects.  In  guinea  pigs  fed  on  a  scorbutic  diet 
the  adrenals  are  greatly  eidarged  ;  circumscribed  areas  of  hemorrhage  also 
ocoir  in  the  cortex.  I  have  never  seen  precisely  this  appearance  in  any  other 
condition.  The  circumscribed  areas  of  hemorrhage  are  distributed  all  around 
the  adrenal  cortex.  The  absence  of  vitamin  A  is  associatj-.-d  with  a  great 
fall  in  the  epinephrine  content.  The  adrenal  changes  are  among  the  earliest 
of  the  manifestations  of  vitamin  C  deficiency. 

In  rc(^rd  to  the  question  about  the  geology  of  the  Gilgit  district.  I  re- 
gret that  I  cannot  rely  on  my  memory  at  the  moment  for  details  regarding 
it.  An  account  of  its  geology  was  kindly  prepared  for  me  by  an  eminent 
geoloipst  who  visited  the  district,  and  the  matter  is  dealt  with  in  my  Milroy 
I^rctures  delivered  before  the  College  of  Physicians  of  London  in  19IJ.  I 
would  Hefer  you.  sir,  to  the  original  source  for  the  answer  to  your  question. 
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TU.AIORS  (s)  OF  THE  KIDXEY  PELMS  AXD  OF  TFIE 

URETER 

p.    \V.   ASCHNER,    M.D. 

We  are  all  familiar  with  the  ordinary  paiiillary  tumors  of  the 
bladder,  and  with  the  usual  types  of  carcinoma  of  the  bladder,  but 
we  are  not  so  familiar  with,  and  do  not  see  so  often,  these  types 
of  tumors  in  the  kidney  pelvis  and  in  the  ureter  proper.  Within 
the  last  }"ear  we  ha\e  had  three  such  cases. 

The  first  of  these  was  a  man  of  fifty  with  liematuria,  who  on  cystoscopy 
showed  a  very  small  papilloma  at  the  neck  of  the  bladder,  which  was  de- 
stroyed b}-  fulguration.  However  his  bleeding  continued,  and  another  cystos- 
copy showed  blood  coming  down  from  the  left  kidney.  Nephrectomy  was 
contemplated,  but  the  man  had  a  cerebral  accident  just  before  operation,  and 
died.  At  autopsy  the  specimen  was  removed.  It  was  a  large  kidney,  the 
upper  half  of  the  pelvis  showing  a  diflfuse  papillary  growth,  not  of  great  thick- 
ness, not  invading  the  kidnej-  parenchyma,  nor  the  submucous  tissues.  On  sec- 
tion it  proved  to  be  an  apparently  benign  papillomatosis  of  the  renal  pelvis. 
The  other  kidnej-  was  found  to  be  extremely  small  and  insufiicient  in  tissue, 
so  that  had  the  contemplated  nephrectomy-  been  done  the  patient  would  prob- 
ably not  have  survived. 

T!ie  second  case  was  another  of  ?eft-sided  hematuria  in  a  man  of  sixty- 
two  whose  kidney  was  explored,  and  at  operation  was  found  to  be  a  small 
and  apparently  nephritic  one.  Decapsulation  only  was  done.  A  year  and  a 
half  later,  owing  to  the  recurrence  of  the  hematuria,  he  was  again  cysto- 
scoped,  and  sticking  out  of  the  mouth  of  tlic  left  ureter  was  a  small  papilloma. 
We  concluded  that  this  was  an  implantation  growth,  the  primary  one  pre- 
sumably being  in  the  renal  pelvis.  The  kidney  and  ureter  were  removed 
The  kidney  contained  in  its  pelvis  a  large  tumor  occupying  the  greater  por- 
tion of  the  pelvis  and  its  calices  and  invading  the  kidney  parenchyma  at  the 
upper  pole,  with  a  number  of  small  implantations  along  the  course  of  the 
ureter.     On  microscopic  section  it  proved  to  be  a  papillary  carcinoma. 

The  third  specimen  is  one  from  a  man  who  had  the  typical  history  and 
signs  of  calculus  disease  of  the  right  kidney.  At  operation  a  pyelotomy  was 
done  and  the  stones  removed  from  the  pelvis.  .-Kt  the  site  of  the  uretero- 
pelvic  junction  a  stricture  was  encountered.  Because  of  the  thickness  of  the 
tissue  a  small  specimen  was  removed.  We  were  much  surprised  to  find  that 
this  was  a  squamous-celLed  carcinoma,  primary  in  the  ureter.  The  kidney 
and  ureter  were  removed  at  a  secondary  operation  immediatel}'  after  the 
diagnosis  was  made.  In  addition  to  the  ureter  lesion,  he  had  a  very  interest- 
ing condition.  It  was  leukoplakia  of  the  pelvis,  chiefly  in  the  lower  of  the 
two  pelves  which  the  kidney  presentied.     The  man  has  been  well  since  except 
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that  he  has  the  irukoptakia  in  tlie  bladder.  The  association  of  leukoplakia 
with  cancer  is  well  known  in  the  tonKue  and  the  bladder,  and  I  have  looked 
ihrouKh  the  litt-ra'ure  and  found  no  case  of  K*uk<>|>lakia  associated  with  car- 
cinoma in  the  ureter.  I  am  not  convinced  that  it  is  on  a  leukoplakic  basis 
per  sf.  The  ureter  itself  does  not  show  a  leukoplakic  condition,  and  it  is 
conceivable  that  he  had  a  stricture  at  this  point  in  his  ureter,  and  that  some 
of  ^he  leukoplakic  material  passed  from  the  pelvis  of  the  kidney,  became 
cauKht  at  this  point,  and  developed  into  a  carcinoma. 

I  present  these  as  three  rather  interesting  iinustial  ki(hiey  tu- 
mors. It  is  interestino;  that  fraj^nients  of  the  peh  ic  tnniors  are 
apt  t«)  hreak  olT  and  implant  theinsehes  in  the  nreter  or  the  hhid- 
(ler.  Such  a  jjrowth  in  the  bladder  misleads  one  into  believing; 
that  the  bladder  tumor  is  the  cause  of  the  hematuria.  The  case 
of  S(|uainous-celled  carcinoma  of  the  ureter  is  excee(hn.i;l\  rare. 
I  have  found  only  three  in  the  literature,  and  of  all  primary  tu- 
mors of  tin-  unlt-T.  there  are  onK   aboiU  lifty  on  record. 

Discussion: 

Dr.  MacN'f-ai.  :  1  think  it  is  a  very  intcrestinR  suRgestion.  made  apparently 
without  reservation,  that  .secondary  tumors  arise  in  the  ureter  and  in  the 
bladder  by  implantation  after  transjwrtation  throuRh  the  urine  itself  of  par- 
ticles of  primary  tumor  from  the  pelvis  of  the  kidney.  The  proof  that  im- 
plantation takes  place  in  such  a  manner  is  rather  difficult  to  furnish.  I  am 
not  sure  that  it  is  generallj-  accepted  that  this  docs  occur.  One  has  to  think 
of  other  possibilities;  there  may  have  been  perhaps  a  simultaneous  develop- 
ment of  tumors  of  the  same  type  in  various  portions  of  the  urinary  tract. 
Also,  one  should  perhaps  think  that  the  tumor  may  have  metastasized  through 
the  lymph  stream  rather  than  through  the  lumen  of  the  ureter  itself.  It  is 
difficult  to  decide  between  these  possibilities.  The  question  of  the  implanta- 
tion of  tumors,  especially  the  implantation  of  malignant  tumors,  or  their 
metastasis  by  other  routes  than  through  the  blood  or  lymph  stream  or  by 
immediate  contiguity,  is  unsettled  in  pathology. 

Recently  we  have  seen  a  case  in  which  papilloma  of  the  pelvis  of  one 
kidney  was  present,  and  this  was  removed.  Some  months  later  the  patient 
returned  and  had  a  papilloma  removed  from  the  rectum.  There  was  a  difTer- 
ence  of  opinion  between  the  surgeons  in  this  case  as  to  whether  the  papilloma 
of  the  rectum  might  not  be  regardied  as  in  some  way  derived  from  the  papil- 
loma in  the  kidney  pelvis.  The  histology  of  the  second  specimen  was  that  of 
the  usual  papilloma  which  occurs  in  the  rectum,  and  it  did  not  resemble  that 
m  the  kidney  pelvis. 

The  tendencies  which  exist  in  epithelial  surfaces  to  develop  papillary  tu- 
mors have  to  l>e  recognized  as  a  tendency  which  may  be  common  to  a  con- 
siderable surface  of  the  epithelium,  and  the  question  as  to  whether  the  second 
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tumor  is   an   implantation  of  the  first  is   a  question  al)out  whicli   we   should 
keep  an  open  mind  in  the  present  state  of  our  knowledge. 

Dr.  Aschner:  The  points  made  are  very  pertinent.  We  have  a  certain 
amount  of  clinical  as  well  as  pathological  evidence  that  papillomata.  particu- 
larly in  the  genito-urinary  tract  and  probably  in  other  parts  of  the  body,  can 
arise  by  implantation  not  through  the  lymphatics  and  blood  stream.  To  my 
mind  it  is  inconceivable  t.hat  a  papillary  tumor  at  the  neck  of  the  bladder  can 
come  from  the  pelvis  of  the  kidney  by  the  h'mphatics,  because  the  lymphatic 
stream  is  m  the  other  direction.  1  doubt  if  it  would  arise  through  the  blood 
stream,  because  these  tumors  are  very  superficial  things.  It  is  not  a  malig- 
nant tumor  in  the  sense  of  spreading  by  metastasis,  but  it  can  spread  by  im- 
plantation. In  papillomatosis  of  the  bladder  that  is  true.  You  may  observe 
a  papilloma  in  the  bladder  near  the  ureter  orifice  and  some  time  later  see 
another  at  the  fundus  of  the  bladder.  That  is  called  a  "  kissing  "  lesion,  for 
when  the  l)ladder  is  empty  the  fundus  meets  the  trigone.  The  same  thing  is 
seen  in  tuberculosis  of  the  bladder.  We  know  that  a  bladder  papilloma  may 
be  operated  on,  and  all  the  tumors  apparently  removed  :  if  the  greatest  precau- 
tion is  not  taken  the  patient  may  develop  a  growth  in  the  suprapubic  wound 
and  along  the  course  of  the  incision  made  in  the  bladder  at  the  time  of  opera- 
tion. That  is  one  of  the  reasons  why  we  cauterize  the  line  of  incision  after 
the  operation.  I  think  these  facts  offer  considerable  evidence  to  show  that 
papillary  tumors  of  this  type  can  implant  themselves. 
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WILLIAM   FRIEDMAN,   M.D. 

(Frojti  the  Pathological  Laboratory  of  Mount  Siiiai  Hospital.  A'rrc  York  City) 

The  patient,  57  years  old,  born  in  Russia,  house-wife,  was  admitted  to 
Mount  Sinai  Hospital  on  the  service  of  Dr.  A.  V.  Moschcowitz  on  July  16, 
1921,  with  the  following  history: 

Seven  years  ago  she  was  operated  upon  for  gall-stones  at  the  Beth  Is- 
rael Hospital.  A  cholecystectomy  was  done  and  th^e  patient  had  an  unevent- 
ful recovery.  Six  years  ago  she  had  an  attack  of  severe  colicky  pain  in  the 
epigastrium  radiating  into  the  back  and  accompanied  by  vomiting  which  lasted 
for  sex'^eral  days.  During  the  week  previous  to  her  admission  she  had  again 
suflfered  severe  colicky  pain  in  the  epigastrium  which  radiated  to  the  back. 
She  had  several  such  attacks  during  the  week.  Most  of  the  attacks  were  ac- 
companied b}-  vomiting.  Twent\'-four  hours  before  admission  the  patient 
noticed  that  she  had  become  jaundiced.  The  only  other  important  symptoni 
in  the  history  was  nocturia  for  six  weeks  previous  to  admission. 

The  physical  examination  revealed  an  obese  middle-aged  woman,  in- 
tensely icteric  and   acutely    ill.     There   was   marked   tenderness   and   rigidity 
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ovrr  ihc  entire  riKhl  side  of  the  alxlomcn.  especially  in  the  riKlit  upper  quad- 
rant, hut  no  ret>uund  tenderness.  The  liver  was  palpahle  4  cm.  hehiw  the 
costal  margin  on  the  right  side.  The  edge  was  sharp,  the  surface  smooth.  There 
was  a  moderate  leuciKvlosis  and  secondary  anctnia.  The  stool  contained  hltiod. 
hut  no  hilc.  Blood  Wassirmann  was  negative.  The  l)l<>od  chemistry  showed 
urea  nitrogen  5<».  incoagulalile  nitrogen  kxj.  Her  tempi-rature  varied  betwecii  99 
and  luu.  and  the  pulse  between  «/>  aiul   100.     Kcs|>irations  were  24. 

Two  days  after  admission  the  patient  passed  a  large  stool  consisting  en- 
tirely of  old  fluid  and  clotted  blood.  Iler  condition  became  worse  and  opera- 
lion  was  decided  upon.  The  operation  was  |)erformed  by  Dr.  Aschner.  The 
omentum  and  transverse  colon  were  found  densely  adherent  to  the  abdominal 
wall  and  under  surface  of  the  liver.  The  intestines  were  plum  colored.  The 
common  bile  duct  was  found  marki-dly  dilated  and  when  aspirated  yielded  a 
small  amount  of  blood.  Upon  opening  it  several  large  blood  clots  were  found. 
The  right  hepatic  duct  was  probed  and  found  free.  The  left  hepatic  duct 
when  prol)ed  yielded  profuse  bleeding.  Some  obstruction  was  met  in  probing 
the  common  duct  toward  the  papilla.  A  duodenotomy  showed  the  papilla  to 
l>e  normal  and  a  probe  could  be  freely  passed  into  the  common  duct.  The 
surface  of  the  liver  showed  no  irregularities.  A  tentative  diagnosis  of  car- 
cinoma of  the  left  hepatic  duct  was  made.  The  patient  died  several  hours 
after  the  operation. 

Autopsy  revealed  a  most  intensely  icteric  middle-aged  woman.  The  heart 
showed  some  irregular  atherosclerotic  thickening  of  the  mitral  cus|)s.  There 
was  also  marked  atherosclerosis  of  the  aorta.  The  peritoneal  cavity  con- 
tained no  free  fluid.  The  liver  weighed  1.830  gm.  The  gallbladder  was  miss- 
ing, having  been  removed  at  a  previous  operation.  On  probing  the  right  and 
left  hepatic  ducts  a  large  amount  of  clotted  and  fluid  blood  e-xudcd.  Just 
IKistcrior  to  the  right  hepatic  duct  was  found  a  spherical  aneurysm  about 
0.75  cm.  in  diameter.  The  aneurysmal  sac  was  filled  with  an  organizing 
thrombus  which  protruded  through  a  defect  in  the  right  hepatic  duct.  The 
common  and  hepatic  ducts  and  their  smaller  radicals  were  distended  with 
'  throughout  the  entire  liver.  The  intestines  contained  a  great  deal  of 
lood.  Microscopically  the  hepatic  artery  and  all  its  brancliies  showed 
marked  atherosclercjtic  changes.  There  was  found  a  generalized  athcrosclc- 
ro&j*  throughout   <ll  tin-  medium-sized  systemii-  .irtiiiiN  wliicli  win-  tx.nniiud. 

Uj)  to  June.  H)Ji.  there  were  fifty-ioiir  cases  oi  liepaiic  ariery 
aneurysm  rejxjrted.  The  (hsease  i.s  more  common  in  males. 
(jrunert  lielieves  75  \)er  cent,  followed  acute  infections.  Rol- 
land  is  of  the  <>|jiiiion  that  as  hij^h  as  20  per  cent,  are  due  to  syph- 
ihs.  Amcjjij^  (ither  etioIoj.,'ical  factors  are  {.gallstones,  and  trauma 
at  oi)eration.  There  are  two  varieties:  e.xtra-hepatic  and  intra- 
hepatic, the  frjrincr  heinjj  more  common.  It  rx'curs  most  often  in 
the  main  branch  of  the  hepatic  artery.     They  may  be  multiple. 
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Hoeglar  believes  that  50  per  cent,  of  the  aneurysms  are  mycotic  in 
origin.  Usuall\-  the  vessels  in  the  li\er  show  thickening-  of  the 
intima  and  media.  Ledieu  reported  one  case  in  which  there  was 
healing  of  the  aneurysm.  Death  is  usually  due  to  rupture  of  the 
aneurysm  into  the  peritoneal  cavity,  the  biliary  passages,  the  stom- 
ach or  the  duodenum.  The  pressure  of  the  aneurysm  on  the  bil- 
iary ducts  is  supposed  to  be  the  cause  of  jaundice. 

In  view  of  the  history  of  this  case,  of  an  operation  for  gall- 
stones seven  years  previouslv  which  was  followed  a  vear  later  by 
a  severe  attack  of  abdominal  pain  similar  to  the  one  which  ini- 
tiated the  patient's  final  illness,  the  possibility  must  be  considered 
that  the  aneurysm  was  due  to  weakening  of  the  vessel  wall  as  a 
result  of  trauma  or  of  infection  at  the  time  of  the  operation.  In 
view  of  the  extensixe  general  atherosclerosis  throughout  the  body, 
in  which  the  hepatic  artery  had  proportionately  shared,  a  weaken- 
ing of  the  wall  as  a  result  of  this  process  must  also  be  considered. 
Investigation  has  revealed  that  there  was  no  unusual  trauma  or 
infection  at  the  time  of  operation  and  it  would,  therefore,  seem 
that  the  aneurysm  of  the  hepatic  artery  was  due  to  an  athero- 
sclerotic change  within  the  artery  with  sulisequent  rupture  of  this 
aneur}-sm  into  the  right  hepatic  duct  and  death  due  to  hemorrhage. 

Discussion  : 

Dr.  G.  a.  Friedmax  :  I  was  very  much  interested  in  the  case  of  Dr.  W 
Friedman  and  in  his  excellent  presentation  of  it.  T  would  like  to  mention 
that  about  nine  years  ago  I  had  a  case  in  which  I  made  a  tentative  diagnosis 
of  aneurysm  of  the  hepatic  artery.  A  report  of  the  case  with  operative  find- 
ings was  pul)lished  at  the  time.  I  shall  refer  to  the  history  later.  The  pa- 
tient was  operated  upon  by  Dr.  Arpad  Gerster,  April  9,  1912.  These  were 
the  findings  at  the  operation:  "As  soon  as  the  margin  of  the  lesser  omentum 
was  exposed,  the  artery  l>ecame  visible  as  a  pulsating  cylindrical  body,  having 
the  diameter  of  a  large  goosequill.  It  formed  a  loop  with  its  convexity  down- 
ward. Its  proximal  continuation  could  be  distinctly  followed  by  palpation 
of  the  celiac  axis,  this  forming  a  large  loop  with  its  convexity  pointing  up- 
ward, so  that  the  whole  vessel,  as  far  as  visible  and  palpable,  represented  a 
large  Roman  '  S,'  its  entire  estimated  length  being  six  inches.  A  marked 
whirl  could  be  felt  on  the  gentlest  contact  with  the  vessel.  The  gallbladder 
was  normal,  moderately  distended  with  bile,  easily  expressed  into  the  com- 
mon duct.  Tile  common  duct  was  not  distended  and  contained  no  stones,  no 
palpalile  tumor,  no  cicatricial  ulcer,  absence  of  stone  in  the  gallbladder. 
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"  All  the  exposed  structures.  es|>ecially  the  duodenum,  showed  marked 
c)•anos.l^.  charKrd  to  the  had  aiusthcsia.  The  margin  of  the  livir  was  markedly 
rounded  and  thickened,  free  from  cicatrices.  The  stomach  was  much  dilated 
by  gases  which  were  withdrawn  with  a  tul)e.  The  index  fiuKcr  could  be 
easily  inva^mated  into  the  pylorus."  The  division  of  the  aorta  into  the 
iliacs.  instead  of  corresponding  to  the  fourth  corresponded  to  the  second  him- 
bar  vertebra.  The  calibre  of  tlvc  aorta  and  iliacs  and  the  coronaries  of  the 
stomach  was  normal.  "  Diagnosis — Dilation  and  elongation  of  the  he|)atic 
artery.  No  aneurysm."  I  quoted  in  my  paper  Kaufmann,  who  says:  "Dila- 
tion of  an  artery,  also  called  artericctasia,  may  be  diffuse  or  circumscrilx'd. 
Some  authors  call  only  the  latter  aneurysm,  hut  this  is  in  an  error  :  there  are 
transitions  between  ll;e  two  forms." 

Dr.  Gerster  himself  called  my  attention  several  months  later  to  an  article 
which  appeared  in  a  journal,  edited  by  Professor  (»are.  in  which  my  case  was 
quoted  as  follows  : 

"  In  a  woman  of  about  thirty-five  years  old.  who  gave  a  history  of  ex- 
cessive use  of  alcohol,  the  following  symptoms  were  note<l :  severe  |»aroxysma! 
pain  in  the  right  hyi)ochondrium  which  became  more  inten.se  in  prone  posi- 
tion, visible  pulsation  over  the  region  of  the  liver,  a  subjective  sensation  of 
throbbing  in  this  area.  Lx>wer  border  of  liver  was  palpable.  Diseases  like 
gallstones,  duodenal  ulcer,  tumor,  visceral  arteriosclerosis,  cirrhosis  of  the 
liver,  aneurysm  of  the  aorta  were  ruled  out.  A  diagnosis  of  aneurysm  of 
the  hepatic  artery  was  made  and  the  diagnosis  was  confirmed  through  ex- 
ploratory lajiarotomy." 

Three  years  later  Professor  Alb.  Narath  of  Heidelberg,  in  discussing  in 
his  paper  the  necessity  of  Ugating  the  hepatic  artery  in  aneurysm,  refers  to 
my  case  as  follows :  "  What  happened  in  Friedman's  ca.sc  should  never  occur 
again.  One  should  not  satisfy  himself  with  an  exploratory  incision  in  this 
condition,  simply  leaving  the  patient  to  his  fate."  I  believe  therefore  that 
my  case  was  an  aneurysm  of  the  hepatic  artery.  What  became  of  my  patient 
I  do  not  know.  I  saw  her  seven  months  afttr  her  oper.ition  :  her  complaints 
and  tlte  clinical  picture  remained  practically  the  same  as  before  the  incision. 

In  concluding  I  would  like  to  say  a  few  words  in  regard  to  Dr.  W. 
Friedman's  paper.  It  is  possible  that  his  patient  had  already  her  aneurysm 
at  the  time  when  she  was  operated  upon  at  The  Beth  Israel  Hospital  for 
gallstones,  because  in  the  literature  cases  are  recorded  in  which  K.-illstones 
and  aneurysm  of  the  hepatic  artery  were  found  simultaneously.  That  the 
latter  condiVon  has  a  chronic  course,  over  a  period  of  years,  is  known  to 
anyone  who  has  looked  up  the  literature  of  the  subject. 

Dr.  Rosksthai-:  Were  the  other  vessels  in  the  case  of  Dr.  William  I*"ricd- 
nuui  investigated  in  reference  to  periarteritis  nodosa? 

Dk.  Wiu.iam  Fkuhma.n:  The  vessels  were  investiyatecl  with  that  in  view. 
Teacher  and  Jack  alwut  a  year  ago  published  a  case  of  hepatic  artery  aneu- 
rysm and  rejMtrtcd  a  lesion  which  looked  very  similar  to  the  lesion  found  in 
|>eriarteritis  nodosa.     In  this  case  we  found  no  such  lesion. 
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CALCIFICATIOX  OF  THE  PERICARDIUM 

A.  WIXKELSTEIX,   M.D. 
(From  the  Pathological  Laboratory,  Mount  Sinai  Hospital,  A't'if  York  City) 

The  specimen  is  the  heart  and  the  pericardial  sac  from  a  male  patient 
39  years  old  who  was  admitted  to  Mount  Sinai  Hospital  in  June.  1921.  Ten 
}-ears  before,  following  an  attack  of  rheumatic  pain  in  the  left  a'^m,  he  was 
admitted  to  the  Presbyterian  Hospital  with  cardiac  symptoms — chiefly  dj-sp- 
nea,  palpitation,  and  edema  of  the  lower  extremities.  He  recovered  in  eight 
weeks  and  remained  without  symptoms  until  three  years  later,  when  he  had  a 
similar  attack  lasting  five  weeks.  Following  this  he  was  well  until  two  months 
before  admission  to  Mount  Sinai  Hospital.  His  complaints  then  were  dysp- 
nea, cough,  anorexia,  weakness,  epigastric  pain,  and  edema  of  the  lower  ex- 
tremities. The  physical  examination  pointed  to  a  cardiac  decompensation  due 
to  aortic  stenosis  and  mitral  stenosis  with  insufficiency.  Furthermore,  on  ac- 
count of  a  continuous  fever,  irregular  chills,  and  the  occurrence  of  numerous 
white-centered  petechiae  in  both  conjunctivae  and  in  the  skin  generally,  an 
active  subacute  bacterial  endocarditis  was  suspected.  Four  blood  cultures, 
however,  were  negative.  A  broncho-pneumonia  was  also  present.  Three 
weeks  later  he  went  into  a  stupor  and  died.  Briefly  then,  this  case  was  one 
of  cardiac  insufficiency  probably  due  to  rheumatic  valvular  defects  and  pos- 
sibly complicated  by  an  active  subacute  bacterial  endocarditis. 

The  post-mortem  findings  were  very  interesting.  There  was  broncho- 
pneumonia, old  right  pleural  adhesions,  and  an  enlarged,  granular  liver,  show- 
ing microscopically  perilobular  cirrhosis,  and  chronic  passive  congestion  of 
the  spleen,  kidneys,  and  intestines.  The  coronary  arteries  and  aorta  were 
negative.  The  pericardium  was  universally  adherent  to  the  surrounding  struc- 
tures. 

The  heart  with  the  pericardium  weighs  1,100  gm.  and  appears  like  a  huge 
cor  bovinum.  The  visceral  and  parietal  layers  of  the  pericardium  are  uni- 
versally adherent  and  thickened.  In  the  region  of  the  atrio-ventricular 
grooves  the  thickening  amounts  to  several  centimeters.  Here  it  is  densely 
infiltrated  with  lime  so  that  a  bony  hard  ring  almost  completely  encircles  the 
heart.  This  calcification  extends  for  a  distance  of  a  few  centimeters  down 
on  both  ventricles  and  up  on  both  auricles.  On  cracking  open  this  ring  smalt 
cavities  are  found  in  some  places  which  are  filled  with  cheesy,  caseous  ma- 
terial or  thick  pus.  Both  auricles  are  tremendously  thickened  and  dilated. 
There  is  a  moderate  hypertrophy  and  dilatation  of  the  right  ventricle  and  a 
huge  hypertrophy  and  dilatation  of  the  left  ventricle,  the  myocardium  here 
measuring  3.5  cm.  in  thickness.  There  is  a  moderate  stenosis  of  the  tricuspid 
valve  due  to  thickening  and  fusion  of  the  cusps  and  a  very  marked  mitral 
stenosis,  the  aperture  of  the  valve  admitting  only  the  tip  of  one  finger.  The 
bases  of  the  mitral  valve  cusps  are  infiltrated  with  lime.  On  the  auricular 
aspect  of  the  mitral  valve,  there  are  two  irregular  fissures  covered  with  blood 
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platelet  thromliiH  (the  prohahle  source  of  the  petechisc).  The  aortic  cusps 
are  so  thickened,  fused,  and  intihratcd  with  lime,  as  to  form  a  moderate  de- 
gree of  stenosis  as  well  as  insufticiency.  The  myocardium  is  normal  in  color 
and  presents  grayish  streakinR. 

The  radiograph  of  the  excised  heart  and  pericardium  reveals  the  calcifi- 
cation so  exquisitely  as  to  give  one  a  false  impression  of  overlying  ribs. 

Microscopicalh'  the  |>cricardium  shows  a  thick  layer  of  scar  tissue  in  some 
places  and  marked  deposition  of  lime  in  others.  Also  within  the  calcified 
areas,  scattered  here  and  tliere,  small  arras  of  hone  formation  are  found. 
There  arc  also  large  areas  of  purulent  infiltration  which  have  a  tendency  to 
inva<le  the  myocardium.  No  tubercles  are  seen.  The  heart  muscle  is  mark- 
edly h)-pertrophied  and  there  is  a  moderate  amount  of  perivascular  and  inter- 
stitial fibrosis.  Bacteriologically.  smears,  cultures,  guinea  pig  inoculation  from 
the  pus  and  tissue  stains  for  the  usual  bacteria  and  for  tubercle  bacilli  all 
proved  negative. 

Summarizing,  the  specimen  shows : 

1.  A  universal  pericarditis  externa. 

2.  An  extnisive  adherence  of  the  visceral  to  the  parietal  pericardium. 

3.  The  presence  of  an  old  supjuirative  pericarditis  with  marked  calcification 

and  .some  ossification  occurring  chiefly  in  the  atrio-ventricular  region. 

4.  A  tricuspid  and  mitral  stenosis — an  aortic  stenosis  and  insufficiency. 

5.  Myocardial  hypertrophy  and  dilatation. 

6.  A  negative  bacteriological  study. 

From  the  clinical  and  patholojjical  rin(linj.,'s  in  this  case  it  scenis 
fair  to  conchide.  aIth()U}.jh  this  cannot  he  i)rove(l.  th.it  this  man 
had.  in  the  course  of  his  ten  years'  iUness.  (  1  )  an  acute  rheumatic 
fever.  (  2  )  rheumatic  endocanhtis  resuhin;.;  in  liis  valvular  defects, 
and  (3)  a  complicatiiij^  suppurative  pericarditis  with  sul)se(|uent 
calcification  and  ossification,  the  exact  etiolojjical  a.^ent  of  the 
pericarditis  hein^  unknown. 

On  account  of  the  rarity  of  such  calcification  and  ossification 
and  the  unusual  nature  of  the  specimen  it  seems  wf)rth  while  to  at- 
tempt to  summarize  hrietly  the  availahle  literature  on  ilie  Mihject. 
Fritz  Diemer  in  the  Xcitsclirift  fiir  Hcilhinulc  first  drew  atten- 
tion tr)  this  condition,  descrihiu}.,'  in  iS^c;  ten  cases,  in  i<>oi  A. 
F..  Jones  in  the  Trotisactions  of  the  PntUoliUjical  Society  of  Lon- 
don collected  and  analyzed  fifty-eij^dit  cases  occurring;  in  tin-  lit- 
erature from  1726  to  1S97.  In  190J  H.  I.  Wells  reported  four 
cases  from  ('fK)k  Cotinty  Hospital.  Simmonds  of  Hamhurj,^  re- 
IKjrted  in  1908  the  X-ray  diajjnosis  of  such  cases  durinj^  life,  and 
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in  191S  his  assistant.  E.  F.  Miiller.  added  eight  cases  with  a  splen- 
did critical  discussion.  These  are  the  outstanding  papers  on  the 
subject.     The  following  points  in  these  papers  are  of  interest. 

It  is  a  very  rare  disease.  Up  to  the  present  there  are  only 
se\entv-five  cases  on  record.  It  occurs  three  times  more  fre- 
quently in  men  than  in  women,  and  the  age  yaries  from  twenty- 
nine  to  sixty-six  years.  The  etiological  agent  in  some  cases  was 
definitely  the  tubercle  bacillus,  in  one  case  the  anhemolytic  strep- 
tococcus and.  in  another,  old  hemorrhage :  occasionally  a  preced- 
ing rheumatic  feyer  or  pericarditis  is  mentioned.  In  fully  two- 
thirds  of  the  cases,  howeyer.  the  cause  was  not  demonstrable. 

The  pathogenesis  in  these  cases  is  not  entirely  clear.  As  you 
know,  the  course  of  a  pericarditis  is  determined  by  the  yirulence 
and  character  of  the  infecting  agent,  the  resistance  of  the  indi- 
yidual.  and  the  therapy  applied.  Depending  on  these  factors  one 
will  find  the  outcome  to  be  either  (  i  )  death  of  the  patient  or  ( 2  ) 
complete  restoration  to  normal  or  (3)  more  or  less  thickening  of 
the  pericardium  or  (4)  adhesions — complete  or  incomplete — in- 
ternal, external,  or  both,  or  (  5  )  inspissated  pus  or  blood  or  ca- 
seous masses — loculated  or  not.  It  is  chiefly  in  such  purulent, 
hemorrhagic,  or  caseous  areas  that  lime  deposition  occurs.  It 
occurs  also  occasionally  in  large  areas  of  scar  tissue  or  adhesions. 
Although  the  exact  physico-chemical  factors  inyohed  in  calcifica- 
tion are  not  yet  completely  known,  it  is  a  general  rule  that  wher- 
eyer  there  are  large  areas  of  dead,  dying,  or  hyalinized  tissue,  lime 
salts  may  be  deposited. 

One  finds  the  following  pathological  features  in  these  cases: 
(i  )  frequently  a  pericarditis  externa.  (2)  an  adherent  pericardium 
— usually  uniyersal.  and  (3)  calcification.  This  calcification  is 
yariously  described  in  the  form  of  granules  or  masses ;  plates  in 
or  between  the  yisceral  and  parietal  pericardium :  irregular  pieces 
extending  into  the  myocardium;  rings  or  bands  (especially  in  the 
atrio-yentricular  grooyes),  and  rarely  there  is  a  complete  enclosure 
or  the  so-called  "  cuirassed  heart  sometimes  designated  as  the 
marble  heart."  A  few  cases  are  described  where  the  calcification 
proceeds  outward  from  the  bases  of  the  yahes.     \'ery  rarely,  as 


1n4  a.    WINKKI.STKIN 

in  the  case  reported  here,  a  partial  ossification  in  the  calcific  areas 
may  occur.  Tlie  other  orj^Mns  often  show  chani^'cs.  The  heart 
may  he  hyiK-rtropliied  and  (hlated — pleural  adhesions  are  t're(|uent 
and  cirrhosis  of  the  liver  is  mentioned  in  one-seventh  (»f  tlie  cases. 

Miiller  hrinjjs  out  the  followinj^'  points  in  the  study  of  his 
eijjht  cases:  (  i  )  The  process  nearly  always  commences  in  the 
pericardium  over  the  rij^ht  ventricle.  (J)  It  is  proj.jre-sive. 
(3  )  It  later  extends  to  the  left  heart.  (4)  The  cause  is  subacute 
and  acts  for  a  lonjj  period  of  time.  (5)  The  tubercle  bacillus 
and  the  anhemolytic  streptococcus  could  act  in  such  a  manner,  he 
su])iM>ses. 

There  is  no  definite  clinical  picture  of  this  disease.  In  2-:^  per 
cent,  of  the  cases  there  were  no  symptoms  and  in  the  others  merely 
those  of  cardiac  insufficiency.  Althou,i,di  metallic  nuirmurs  and  os- 
teal percussion  notes  have  been  described,  these  seem  to  have  been 
jKist-mortem  retrospects.  In  1908.  Simnionds  at  Hamburg  niade 
the  imi)ortant  ohserAation  that  extensive  calcification  of  valves,  my- 
(xrardium.  or  pericardium  could  be  diagnosed  durini,^  life  by  the 
X-ray.  Since  then  (iroedel.  Schwartz.  Weill,  and  Rieder  have 
reported  cases  so  diagnosed.  Obviously,  however,  the  diaL^tiosis 
is  only  of  importance  in  re<^ard  to  tlic  ])rognosis,  since  treatment 
is  of  no  avail. 

Discussion: 

Dr.  St.  George:  We  had  a  case  of  calcification  of  the  pericardium  recently 
in  Bcllevue  following  an  emj>yima  which  tlic  patient  had.  and  was  operated 
for.  The  calcium  deposited  in  the  pericardium  was  torn  during  the  attempted 
operative  removal  in  such  a  way  that  it  rupturt-d  into  tlie  auricle  and  the  pa- 
tient bled  to  death.  In  this  case  the  individual  had  no  lesion  anywhere  in 
the  endocardium.  All  the  valves  were  normal.  He  had  an  adhesive  peri- 
carditis with  this  calcification  which  involved  the  pericardium  on  the  side  in 
which  the  empyema  was,  and  atso  along  the  diaphragmatic  surface. 

There  was  no  evidence  of  hone  formation  in  this  calcium. 
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1.  MULTILOCULAR  ECHINOCOCCUS  OF  THE  LIVER 

2.  HYDATID  ECHINOCOCCUS  OF  THE  SPLEEN 

LEO   EDELMAN,   M.D. 

(From  the  Pathological  Laboratory  of  the  Mount  Sinai  Hospital,  Nezv  York) 

The  specimens  which  I  have  to  present  before  the  Society  il- 
lustrate the  two  types  of  echinococcus  found  in  man, — one,  a  mul- 
tilocular  or  alveolar  echinococcus  of  the  liver  and  the  other,  shown 
mainly  bv  way  of  contrast,  a  hydatid  echinococcus  of  the  spleen. 

The  first  specimen  was  removed  from  a  Russian  woman,  age  2)2)<  admitted 
to  the  surgical  service  of  Dr.  Berg,  May,  1918.  She  entered  the  hospital  com- 
plaining of  pain,  tenderness  and  discomfort  in  the  right  upper  abdomen  which 
had  been  present  for  about  two  months.  There  was  no  radiation  of  pain 
and  no  jaundice.  In  her  past  history  she  related  that  a  mass  was  felt  in  that 
region  by  her  famih"  physician  some  two  years  before  onset  of  symptoms  but 
she  declined  operation  at  that  time.  This  mass  grew  very  slowly  and  only 
became  tender  a  few  weeks  prior  to  admission  to  the  hospital.  On  physical 
examination  the  patient  appeared  slightly  emaciated,  and  presented  a  palpable 
mass  just  below  the  costal  margin  in  the  right  upper  abdomen  which  felt 
firm,  nodular,  and  was  freely  movable  with  respiration,  apparenth-  attached 
to  the  liver.  The  blood  picture  and  blood  Wassermann  were  negative,  as  was 
the  X-ra}'. 

The  patient  was  operated  upon  by  Dr.  Berg,  who  found  a  hard  nodular 
mass  intimately  connected  with  the  liver  and  overlying  an  apparently  normal 
gallbladder.  In  the  absence  of  any  palpable  metastases,  he  considered  the 
condition  a  primarj-  operable  carcinoma  of  the  liver  and  resected  the  tumor. 

The  excised  specimen  which  was  sent  to  the  laboratory  consisted  of  an 
irregular  yellowish  white,  rather  firm,  nodular  tumor  mass  measuring  about 
10  X  8  cm.,  roughly  triangular  on  cross  section  with  normal  liver  tissue  at  the 
base  of  the  triangle.  To  the  outer  aspect  of  the  mass,  attached  partly  to  it 
and  partly  to  the  liver  tissue,  was  an  apparently  normal  gallbladder.  The  cross 
section  through  the  tumor  presented  a  honeycomb  appearance,  the  spaces  con- 
taining cholesterin-like  material  with  granular  detritus  simulating  necrosis. 
The  gross  appearance  of  the  tumor  suggested  the  following  possibilities:  (a) 
Gumma  of  the  liver;  (t)  Colloid  carcinoma  with  ulceration  and  necrosis;  (c) 
Multilocul'ar  echinococcus. 

Under  the  microscope  the  diagnosis  of  multilocular  echinococcus  disease 
of  the  liver  was  established,  although  no  booklets  were  found.  The  stroma 
defining  the  characteristic  alveolar  spaces  consists  mainly  of  sclerosed  connec- 
tive tissue  derived   from   the  liver,  granular  detritus   with   remnants  of  de- 
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Keneralcd  liver  cells,  leucocytic  infiltration  (round  cell  and  polymorpljonu- 
clcar)  near  the  pcripherj*.  and  alveoli  containinR  greatly  contorted  and  folded 
chitin«ni»  vesicles  filled  with  ])lnKs  of  colloid  maltrial.  Sonu-  areas  show 
caseation  and  couKulation  necrosis  resetnliliiiK  a  Kuninia  or  solitary  tiihcrclo 
with  perivascular  infiltration. 

The  patient  made  an  uneventful  post-operative  recovery  and  was  lost 
track  of  after  leaving  the  hospital. 

The  second  specimen  was  removed  from  a  young  woman,  age  26,  a  native 
of  Poland,  admitted  to  the  surgical  service  of  Hr.  Elsherg.  .Septemher,  1921. 
She  entered  the  hospital  complaining  of  discomfort  in  her  left  upi»cr  abdomen 
which  had  existed  f«>r  about  ten  days.  N'othiiig  abnormal  was  detected  by 
her  family  physician  prior  to  this  time.  Her  previous  history  was  negative. 
On  physical  examination  the  patient  appeared  moderately  well  developed  and 
presented  a  rather  firm  fixed  mass  in  the  left  upper  abdomen,  which  reached 
downward  to  the  level  of  the  umbilicus  and  across  to  the  mid-line.  The  liver 
was  not  palpable.  There  was  no  jaundice.  The  blood  picture  and  blood 
Wassermann  were  negative.  The  tcmj)erature  was  normal,  and  urine  nega- 
live.  X-ray  of  pneumoperitoneum  (Oxygen)  showi-d  ;tn  enlarged  spleen  and 
small  liver. 

The  patient  was  operated  ui)on  by  Dr.  Wilm.sky.  who  found  the  spleen 
to  be  the  scat  of  a  tense  cyst,  rather  firmly  fixed  to  the  diaphragm,  and  which 
he  removed  after  considerable  difficulty.  The  liver  was  explored  and  found 
to  contain  a  smaller  cyst  in  the  right  lobe.  This  was  left  intact  for  a  subse- 
quent removal. 

The  specimen  which  was  sent  to  the  laboratory  consisted  of  a  spleen 
somewhat  elliptical  and  rounded,  about  the  size  of  a  large  grapefruit,  almost 
entirely  replaced  by  a  cyst,  leaving  only  a  thin  shell  of  splenic  tissue.  The 
cyst  proper  was  of  the  typical  hydatid  variety,  having  a  white  chitinous  thick- 
walled  membrane,  smooth  on  its  outer  aspect,  and  a  yellowish  jelly-like  sub- 
stance loosely  attached  to  its  inner  surface.  The  latter  was  found  laden  with 
numerous  scolices  and  booklets.  The  fluid  contained  within  the  cyst  had  a 
limpid  opalescent  appearance. 

The  microscopic  section  shows  the  characteristic  lameliated  structure  of 
the  cyst  wall  with  areas  of  calcification. 

There  seems  to  be  some  doubt  a.s  to  whrthrr  the  two  ty|K.'s  of 
cysts  presented  are  caused  by  the  same  sjKfcies  of  Tccu'hi.  I  he 
mtihilocular  echinococcus  was  ori}.;itiaIlv  rej,'arded  as  a  collf)i(l  can- 
cer until  X'irchow.  in  1^56.  showed  it  to  be  parasitic  in  orij^in. 
His  o|)inion  held  sway  tip  to  comparati\il\  recent  years.  1  he 
Russian  authority.  Melinkow-Raswedenkow.  workinj^  in  a  region 
where  this  type  is  almost  endemic,  bases  his  advocacy  of  a  duality 
of  species  on  various  grounds,  i^uch  as  its  peculiar  growth  and 
reprfxiuction.  its  reaction  to  containing  tissues  and  its  somewhat 
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reslriclfcd  geog"rai)hical  distribution.  Mangold  and  Miiller,  as  a 
result  of  feeding  experiments,  maintain  that  they  obtained  from 
it  a  different  Tcciiia,  evidenced  1j}-  the  appearance  of  the  hooks  and 
the  distribution  of  the  ova. 

The  cases  of  hydatid  disease  recorded  in  the  Ignited  States 
were  first  collected  Ijy  Osier  (  1882),  Somnier  (  1895-96).  Lyon 
(1902),  and  ]^Iagath  (  1902-1921  ).  In  all,  there  were  334  cases. 
Using  the  available  data  up  to  1902,  91  per  cent,  occurred  in  for- 
eign born,  and  9  per  cent,  in  natives.  From  1902  to  1921  Ma- 
gath  found  only  four  cases  who  were  native  born  Americans  and 
from  the  data  he  had  at  hand  he  could  not  conclude  whether  all 
or  any  of  these  patients  travelled.  Professor  Osier  refers  to  only 
six  cases  of  multilocular  disease  of  the  liver  reported  in  the  United 
States,  occurring  chieflv  in  Germans.  The  specimen  presented  to 
this  Societv  is  the  first  that  I  could  find  in  the  records  of  Mount 
Sinai  Hospital.  The  multilocular  variety  seems  to  be  most  prev- 
alent in  Russia  including  East  Siberia,  Bavaria.  \\'urtenberg,  the 
adjacent  districts  of  Switzerland  and  the  Tyrol,  whereas  the  hy- 
datid variety  is  most  commonly  found  in  Iceland.  Xew  Zealand. 
Australia.  Argentina  and  Uruguay. 

The  parasite  is  most  commonlv  located  in  the  liver.  \^egas 
and  Cranwell  in  their  review  of  2.027  ^'ases  of  h}"(latid  c}"sts  ar- 
rived at  the  following  percentages:  liver  (74.9  per  cent.),  lung 
(8.5  per  cent.),  muscle  (5.7  per  cent.),  spleen  (2.3  per  cent.), 
kidneys  (  2.  i  per  cent.  ) .  brain  (  i  .4  per  cent.  ) .  bone  (  0.9  ]:)er  cent. ) , 
and  \arious  other  organs  (4.2  per  cent.).  Just  how  the  larva 
enters  the  organ  it  infects  is  not  clear.  However,  it  seems  that 
the  lar\a  hatches  in  the  intestine,  enters  the  blood  stream,  and 
stops  in  the  organ  where  it  ha])pens  to  be  arrested.  The  fre- 
quency of  liver  infection  also  points  to  a  possil)le  migration  by 
way  of  the  common  bile  duct. 
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TERATOID  CYST  Ol'   Till'.  1 1\  l'(  )lMn  SIS 
T.  11.  Gi.oiirs.  M.n. 

(From  the  ralholoyual  Laboratory  of  the  Mnuitt  Sinai  Hospital,  Sew  York) 

Among  the  cystic  tumors  found  at  the  base  <>l'  the  hrain  there 
is  a  small  group  of  cysts  whidi  are  characterized  hy  an  inner  lining 
of  stratified  s(|uanious  epithehuni.  and  in  which  cpithcHal  pcarl- 
hke  structures,  cholesterin  crystals  and  occasionally  hone  are 
found.  Through  their  attachment  to  some  i)art  of  the  pituitary 
body  and  because  of  tlieir  pressure  upon  the  latter  and  the  adja- 
cent hy|M»thalainic  region,  they  fre(|uently  give  rise  to  symptoms 
of  pituitary  (hsfunction  and  thus  ac»|uire  in  addition  tn  histological 
interest  a  clinical  significance. 

Such  tumors  were  often  descril)ed  as  cholesteatomas,  dermoids, 
epidermoids,  and.  because  of  occasional  occurrence  of  cartilage 
or  bone  in  their  walls,  thev  were  als(»  cKcasionallv  grouped  with 
the  teratomas. 

This  confusion  in  the  classification  of  such  cysts  of  the  brain 
and  its  meninges  was  in  part  due  to  the  fact  that  various  inci- 
dental findings  were  accepted  as  fundamental  features  determining 
the  character  of  such  neoplasms.  Thus  the  finding  of  the  choles- 
terin crystals  in  such  cysts  led  Mueller'  to  name  them  choleste- 
atomas, while  X'irchow''  rejected  this  term,  considering  the  choles- 
terin crystals  simply  an  expression  of  a  degeneraiixc  protss.  and 
preferred  the  old  temi  of  "  Tumeurs  Perlees.'" 

I-'or  some  time  there  was  lack  of  agreement  as  to  the  origin  of 
such  tumors.  Thus.  X'irchow  believed  them  to  arise  from  the 
pial  connective  tissue  and  by  the  |jroccss  of  metaplasia  to  gain  their 
final  histological   features.     Bonorden'  thought  that  ectodermal 
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tissue  at  the  time  of  its  invagination  and  formation  of  the  "  An- 
lage  "  of  the  anterior  lohe  of  the  hypophysis  was  the  source  of  origin 
of  such  neoplasms.  Beneke/  however,  maintained  that  the  so- 
called  meningeal  cholesteatomata  took  origin  from  the  endothelial 
lining  of  the  meninges.  He  based  his  claim  on  the  fact  that  he 
was  able  to  demonstrate  l)y  the  use  of  silver  stain  a  strong  sim- 
ilarity Ijetween  the  epithelial  cells  lining  the  cyst  ca\"ity  and  endo- 
thelial cells.  Later. ^  however,  he  revised  his  opinion  and  had  ac- 
cepted in  part  the  view  that  some  of  such  cysts  have  an  epidermal 
derivation,  this  being  particularly  true  of  those  cysts  which  con- 
tain sebaceous  glands  and  hair.  Bostroem*'  studying  in  greater 
detail  meningeal  and  dural  cholesteatomata  came  to  definite  con- 
clusions as  to  the  nature  and  origin  of  such  cysts.  He  decided 
in  fa\'or  of  their  ei)idermoid  character.  Erdheim"  followed  him 
by  directing  attention  to  a  limited  group  of  cysts  which  presented 
certain  features  in  common,  namely  that  thev  are  always  found 
at  the  base  of  the  brain,  in  intimate  connection  with  the  pituitary 
bod}',  are  lined  bv  stratified  sfjuamous  epithelium  and  fretjuently 
contain  cholesterin  crystals.  He  traced  the  origin  of  such  cysts 
to  the  embryonal  rests  of  the  subinvoluted  cranio -pharyngeal  duct. 
The  latter,  which  is  the  "  Anlage  "  of  the  anterior  lobe  of  the  pi- 
tuitarv  l)ody.  does  not  undergo  complete  inx'olution,  but  leaves 
behind  small  groups  of  epithelial  cells  which  can  be  normally  found 
on  the  surface  of  the  anterior  lobe  of  the  hypophysis.  These 
cells  often  give  rise  to  tumors  of  the  character  here  described. 
Erdheim  suggested  the  term  liNpophysial  duct  s<|uam(ius-cyst-i)apil- 
lomata  for  such  tumors  and  separated  them  from  the  epidermoid 
cysts  of  Bostroem  by  pointing  out  some  differences  in  their  gross 
anatomical  relationships  and  histological  features.  The  epider- 
moids of  Bostroem  l)eing  true  derivatixes  of  the  skin  give  uni- 
formally  the  kerato-hyaline  granular  reaction  in  the  epithelial 
lining  and  often  contain  hair  follicles  and  sebaceous  glands.  In 
the  hypo]:)hysial  duct  tumor,  no  kerato-hyaline  granules,  no  seba- 
ceous glands  and  no  hair  follicles  can  be  demonstrated.  Then 
again,  the  h\poi;hysial  duct  tumors  are  always  found  in  the  mid- 
line at  the  base  of  the  brain,  back  of  the  oj^tic  chiasm  in  intimate 
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relation  to  the  dicncephahm.  while  the  epidemioitls  of  Bostroem 
may  occur  in  any  |>art  of  the  hrain  and  its  meninjjes,  and  present 
no  relation  to  the  pituitary  Ixxly. 

Since  I'.rdheinj's  puhHcation  of  his  work  a  number  of  Iiypo- 
physial  duct  cystic  tumors  were  reported. 

D'Orsy  llccht"  described  a  so-called  teratoma  of  the  hypophy- 
sis in  which  he  found  bone  and  epithelial  structures  which  he  con- 
sidered to  have  been  derived  from  tlie  anterior  lobe  of  the  hy- 
lK)physis.  It  would  seem  that  the  failure  to  lind  any  evidence  of 
tissue  derived  from  entoderm  would  not  permit  his  case  to  be  in- 
cluded with  the  teratomata  as  the  latter  are  by  definition  triijer- 
minal  in  origin.' 

Jackson.'"  Canavil  and  Jackson"  and  finally  DufTy'-  described 
a  number  of  similar  tumors  and  have  come  to  the  conclusion  that 
thev  were  derived  from  the  misplaced  remnants  of  the  ectoderm 
which  was  destined  to  form  the  anterior  lobe  of  the  hypophysis. 

The  case  herewith  reported  is  of  interest  because  it  presents 
features  characteristic  of  the  hypf)physial  duct  neoplasms  de- 
scribe<l  by  I>dheim.  It  also  shows  the  presence  of  hair  germs, 
kcratc  hyaline  granules  in  the  lining  epithelium  and  sebaceous 
cells.  Thus  it  api>ears  to  represent  a  neoplasm  with  structures 
cc.mmon  to  both  the  hypophysial  duct  tumors  of  P>dheim  and  the 
epidermoid  cysts  of  P>ostroeni.  It  would  .seem  that  there  hardly 
can  l)e  a  well-defined  line  of  demarkation  between  these  two 
groups  of  cysts,  fcr  apparently  they  have  a  common  stem  of 
origin. 

Casf  L.  P.  No.  210957.  The  patient  was  a  Rirl.  six  years  of  ajfe,  who 
had  had  no  previous  ilhiess,  and  wh<»  had  been  quite  normal  up  to  the  time  of 
the  onset  of  symptoms,  six  months  before  admission  to  the  hospital.  At  that 
time  she  became  markedly  constipated:  her  sleep  was  disturbed;  she  became 
restless  and  lost  her  appetite  and  would  experience  constant  thirst,  demanding 
wattr  very  frc<|ucntly.  Several  weeks  later,  on  consultiuK  a  physician,  the 
diaxiio^is  of  diabetes  was  made  and  the  child  was  treated  accordiuRly.  With 
the  increase  of  thirst  and  increase  «if  water  intnke,  there  was  too  an  increase 
in  volume  and  frequency  of  urination.  The  child  was  losing  streuKth.  and 
would  fre<juently  complain  of  fatigue:  she  gave  up  playing,  liecame  irritable, 
and  finally  l>ccame  confined  to  bed  because  of  constant  headaches  and  general 
weakncM.     A  week  liefore  admission  it  was  noted  that  the  child's  mouth  was 
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drawn  to  one  side,  and  her  left  shoulder  drooped  and  would  frequently  twitch. 
She  was  admitted  to  the  hospital  with  the  complaint  of  headache,  fatigue, 
excessive  thirst,  enuresis,  loss  of  appetite  and  weakness  of  the  left  sh<nilder. 

Physical  examination  showed  a  fairly  well  nourished  child,  somewhat 
undersized,  with  a  profuse  growth  of  lanugo  hairs  all  over  the  body,  pre- 
senting no  evidence  of  acute  illness  or  mental  deterioration.  There  was  ptosis 
of  the  rght  eyelid  ;  external  strabismus  of  the  right  ej^e  due  to  weakness  of 
the  right  internal  rectus  ;  the  left  pupil  was  larger  than  the  right ;  both  pupils 
reacted  to  light  and  accommodation.  There  was  left  facial  weakness,  and 
slight  weakness  of  the  left  arm  and  hand  ;  the  latter  was  held  in  hemiplegic 
attitude.  There  was  slight  weakness  of  the  left  leg.  The  deep  reflexes  were 
more  active  on  the  left  side,  though  generally  reduced.  There  was  a  ques- 
tionable Babinski,  but  gait  and  station  were  normal.  The  abdominal  reflexes 
were  not  elicited.  Spinal  fluid  was  negative  as  regards  cells  and  Wassermann. 
The  diagnosis  of  -neoplasm  involving  the  posterior  lobe  of  the  pituitary  and 
the  right  crus  cerebri  was  made.  The  absence  of  distinct  Babinski  and  the 
difiference  in  abdominal  reflexes  indicated  that  the  lesion  was  outside  the  sub- 
stance of  the  peduncle. 

Autopsy  Findiiiys. —  (Examination  of  the  brain  only  permitted.)  On 
opening  the  cranial  cavity  the  exposed  dura  was  found  to  be  normal  in  thick- 
ness and  without  demonstrable  epidural  or  subdural  hemorrhages.  The  un- 
derlying pia-arachnoid  was  markedly  edematous  and,  because  of  the  conges- 
tion of  the  arachnoid  vessels,  had  acquired  a  purple  hue.  The  cerebral 
hemispheres  on  the  dorso-lateral  surfaces  showed  evidence  of  increased  intra- 
cranial pressure,  the  convolutions  being  definitely  flattened  and  compressed. 
On  raising  the  orbital  surfaces  of  the  frontal  lobes,  in  the  course  of  the  re- 
moval of  the  brain  from  the  cranial  cavity,  a  large  purple  fluctuating  mass 
presented  itself  at  the  base  of  the  brain.  It  covered  the  optic  chiasm  and 
was  adherent  to  the  latter.  Posteriorly  it  filled  up  the  entire  interpeduncular 
space.  Its  bulging  inferior  surface,  which  was  partially  free,  was  prolonged 
into  a  funnel-shaped  process  which  seemed  to  be  continuous  with  the  pituitary 
body.  The  latter  was  extremely  small  in  size,  compressed,  and  was  lodged  in 
a  shallow  and  eroded  sella  turcica.  The  base  of  the  superior  surface  of  this 
mass  was  firmly  implanted  in  the  substance  of  the  basal  surface  of  the  l)rain. 
It  occupied  the  entire  intra-peduncular  space,  and  because  of  pressure  on  the 
adjacent  structures,  the  optic  chiasm  and  tracts  were  flattened. 

The  tuber  cinereum  and  the  mammillary  bodies  could  not  be  identified 
since  the  floor  of  the  third  ventricle  was  stretched  and  flattened  by  the  tumor 
mass  which  almost  obliterated  the  cavity  of  the  third  ventricle  by  its  protru- 
sion into  it.  The  cerebral  peduncles  were  displaced  laterallj-  and  due  to  pres- 
sure were  reduced  in  size ;  this  was  particularly  pronounced  on  the  right  side. 
During  the  process  of  detachment  of  the  brain  from  the  base  of  the  skull, 
the  neoplasm  was  punctured  and  a  dark-brown,  granular,  semi-fluid  mass  was 
found  escaping  from  the  cavity  of  the  neoplasm.  On  opening  the  latter  more 
fully,  it  collapsed  and  it  was  then  noted  that  it  was  a  rather  thin-wallcd  cyst, 
lined  by  a  corrugat;ed  membrane  which  was  beset  irregularly  by  numerous 
small,  glistening  elevations.     Cholesterin  crystals   were   demonstrated   in   th? 
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contents  of  the  cyjt  by  the  employment  of  s|>ecific  tests.  The  cyst  measured 
alxtut  four  centimeters  in  lon^j  {fianu'tcr  and  alxint  three  and  a  half  centi- 
meters in  width.  By  its  expansion  and  central  location  it  had  stretched  mark- 
cdl>-  the  vessels  constituting  the  circle  of  Willis,  particularly  the  |H)stcrior 
communicating  and  anterior  cerebral  vessels. 

Of  the  cranial  nerves,  besides  the  second,  ^he  third  nerve  on  the  right 
side  was  also  compressed  and  flattened  by  the  neoplasm.  A  horizontal,  longi. 
tudinal  section  of  the  brain  gave  a  still  better  view  of  the  gross  structural 
changes  \hat  were  brought  about  by  the  neoplasm.  The  displacement  and 
compression  of  the  cerebral  peduncle  were  brought  well  into  view  and  the 
protrusion  of  a  cyst  into  the  third  ventricle,  practically  obliterating  the  struc- 
tures on  the  floor,  was  well  shown.  The  cavity  of  the  cyst  was  fully  exposed 
and  its  inner  wall  was  disclosed.  The  lining  of  the  cyst  gave  the  ap|)earance 
of  a  mucous  coat.  At  the  left  of  the  anterior  portion  of  the  cyjt  the  wall 
was  thickening,  giving  rise  to  a  tuberous  elevation,  cartilaginous  in  consis- 
tency, and  somewhat  translucent  in  appearance. 

Microscopic  .hiatomy. — In  general  the  wall  of  the  cyst  was  for  the  most 
part  uniform  in  thickness  and  showed  also  a  more  or  less  uniform  histologi- 
cal structure.  It  was  composed  of  three  layers.  The  innermost  coat,  a  layer 
of  stratified  squamous  epithelium,  showed  at  a  few  points  some  little  variation 
in  the  character  and  maturity  cri  its  epithelium.  The  middle  layer  consisted 
of  loose  connective  tissue  in  which  were  imbedded  numerous  glandular  acini 
and  many  small  ducts.  The  glands  were  strongly  suggestive  of  being  salivary 
in  character  and  the  ducts  were  lined  by  tall  cuboidal  epithelium.  The  lumen 
of  these  ducts  was  filled  with  a  pink  staining  colloidal  substance.  The  third 
and  outermost  layer  was  composed  of  a  fairly  thin  stratum  of  dense  fibrous 
coimective  tissue,  forming  a  boundary  between  the  brain  tissue  and  the  cyst 
as  well  as  the  outer  protective  wall  of  the  exposed  part  of  the  cyst. 

A  careful  study  of  this  lining  epithelium  showed  its  strong  resemblance 
to  the  epithelium  of  the  dermis  of  a  young  embryo.  It  consists  of  three 
layers,  the  outer  corresponding  to  the  epitrichium.  the  middle  intermedian 
layer  and  the  lowermost,  the  stratum  germinativum.  Here  and  there  larger 
collections  of  cells  composed  mainly  of  the  germinal  layer  gave  the  appear- 
ance of  hair  aniages,  or  hair  germs.  Another  feature  of  interest  was  the 
accumulation  of  deeply  staining  epithelial  cells  arranged  in  concentric  layers, 
giving  rise  to  structures  not  unlike  epithelial  jiearls.  The  cells  in  the  center 
of  these  pearls  apjK-ared  to  undergo  degeneration,  the  peripheral  cells  having 
retained  the  st/ucture  of  basal-ceU  epithelium  and  showed,  when  stained  spe- 
cifically, the  characteristic  ttifercellular  bridges;  when  stained  with  VVeigert's 
method,  a  blue  color  was  imparted  to  these  cells  giving  evidence  of  the  pres- 
ence of  keratohyaline.  These  collections  of  epithelial  cells  were  on  the  free 
surface  <>i  the  cyst,  and  were  res|Hnisible  for  the  small  elevations  that  have 
l>cen  noted  on  gross  examination  of  the  tumor. 

In  the  small  cartilaginous  mass  in  the  wall  of  the  cysts  there  were  found 
several  t)'pes  of  embryonic  tissues  of  mesodermal  origin  such  as  embryonal 
cartilage,  mucout  connective  tissue,  young  fibrous  tissue,  newly  formed  bone 
with  t>']>ical  bone  corpuscles,  calcified  trabecuisc,  endosteum   and   periosteum 
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crowded  with  numerous  osteoclasts,  osteoblasts,  osteophites.  and  marrow  cells, 
filled  with  yellow  granules  which  on  staining  with  specific  methods  gave  a 
typical  iron  reaction.  In  addition  to  these  structures,  there  was  a  collection 
of  cells  arranged  in  long  cords  and  supported  by  a  fine  reticulum  of  connec- 
tive tissue.  The  cytoplasm  of  these  cells  was  reticular  in  structure  with  the 
fat  apparently  washed  out.  In  frozen  sections,  stained  by  specific  fat  stains, 
the  cells  appeared  filled  with  large  fat  globules.  The  pycnotic  character  of 
the  nuclei  and  the  irregularity  in  the  fat  globules  gave  them  the  character  of 
cells  in  sebaceous  glands. 

SUMMARY    OF    THE    ANATOMICAL    FINDINGS    IN    THE    TUMOR 

DESCRIBED 

The  tumor  was  centrally  situated,  of  the  type  of  unilocular 
cyst,  and  was  filled  with  dark-brown,  coarse,  granular  material  in 
which  cholesterin  crystals  were  found.  Its  interior  was  lined  by 
corrugated  mucous  membrane  on  the  surface  of  which  were  yel- 
lowish glistening  papillary  elevations.  It  bore  a  very  intimate  re- 
lationship to  the  hypophysis,  being  apparently  attached  to  the  in- 
fundibular process.  Microscopically,  it  presented  the  following 
important  features :  It  had  a  stratified  squamous  epithelial  lining, 
which  was  emljryonal  in  character.  Here  and  there  on  the  sur- 
face of  the  epithelial  lining  there  was  a  heaping-up  of  cells  which 
had  a  concentric  lamellated  arrangement,  giving  it  the  appearance 
of  epithelial  pearls.  The  latter  were  in  various  phases  of  degen- 
eration, showing  central  areas  of  calcification,  and  were  frecjuently 
surrounded  by  foreign-body  giant  cells.  Alternating  with  these 
epithelial  pearls,  there  were  also  found  hair  germs.  Beneath  this 
epithelial  lining  there  was  a  connective  tissue  stroma,  in  which 
glandular  tissue,  salivary  in  character  and  in  other  places  seba- 
ceous in  character,  were  found. 

This  tumor  also  contained  embryonal  cartilage,  em])ry(inal 
fibrous  tissue,  embryonic  mucous  connective  tissue,  and  finally 
bone.  The  bone  showed  the  characteristics  of  well-formed  bone 
with  its  periosteum,  endosteum.  marrow  cells,  osteoclasts,  osteo- 
blast.^, etc.  It  is  quite  conceivable  in  spite  of  all  the  earmarks 
of  newlv  formed  bone  derived  from  misi)laced  bone  "  Anlage  " 
that  this  tissue  has  developed  by  metaplasia  through  the  de- 
generative process  in  the  epithelial  pearls,  but  it  is  unreasonable  to 
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believe  that  the  cartilajjc  tissue,  tlie  iiukous  einl>rv(»nic  tissue,  the 
salivary  gland  alveoli  aud  sebaceous  cells  were  all  aiul  each  an 
expression  of  a  degenerative  process.  It  is  most  probable  that 
ihev  were  elements  derived  from  the  two  germ  layers,  ectoderm 
and  mes(Klerm.  which  go  to  make  uj>  the  mature  skin.  Thus  we 
may  assume  that  we  are  dealing  here  with  an  autochthonous  tera- 
toid growth  derived  from  the  elements  concerned  in  the  forma- 
ti<Mi  of  the  skin  and  that  a  misplacement  of  such  cells  from  the 
two  germ  layers  during  the  jjcriod  oi  the  invagination  of  the  ecto- 
derm in  the  course  of  the  development  of  the  hypophysis  has  laid 
the  l)asis  for  the  formation  of  the  above-described  tumor. 

The  failure  to  find  hair  follicles  (,r  sebaceous  glands  in  the 
tumors  described  by  l>dheim  as  hypophysial  duct  tumors  is,  per- 
haps, to  be  ascribed  to  the  fact  that  such  structures  have  escaped 
recognition  because  of  tluir  rarly  embryonic  character. 

It  is  also  evident  from  ibe  re])orte<l  findings  by  DulTy  the 
presence  or  absence  of  keratohyaline  granules  cannot  l)e  looked 
upon  as  an  important  imint  of  dififerentiation  between  epidermoids 
and  cysts  derived  from  hypf)physial  duct,  as  fre'|uently  poor  and 
prolonged  fi.xation  may  interfere  with  the  keratohyaline  reaction. 
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A  COXTRIBUTIOX  TO  THE  PATHOLOGY  OF  SUB- 
ACUTE  EPIDEMIC   ENCEPHALITIS 

J.    H.   GLOBUS,   M.D.,   AND  I.   STRAUSS,   A.M.,    M.D. 
{From  the  Pathological  Departnvcnt ,  Mount  Sinai  Hospital,  Xezv  York  City) 

In  the  literature  we  find  abundant  and  accurate  descriptions 
of  the  neuropathological  findings  in  acute  epidemic  (  "  lethargic") 
encephalitis.  Following  the  lead  of  Von  Econonio^  a  large  num- 
ber of  investigators^ -Alarinesco,'  Bassoe  and  Hassin,''  W'egeforth 
and  Ayer,*  Xeal.^  and  others — have  recorded  their  observations  on 
the  gross  and  microscopic  changes  in  the  central  nervous  system 
caused  bv  this  disease.  In  their  accounts  of  the  lesions  found  in 
acute  epidemic  encephalitis,  they  refer  generally  to  anatomical 
changes  common  to  and  characteristic  of  the  acute  form  of  the 
disease  which  are  universally  expressed  in  terms  of  peri\'ascular 
infiltrations,  a  moderate  amount  of  neuronophagia,  a  mild  degree 
of  glia  proliferation,  and  occasionally  hemorrhagic  fi)ci.  It  is 
further  emphasized  by  them  that  the  above  changes  are  most  com- 
monh-  and  most  constantly  found  in  the  region  of  the  midbrain 
and  basal  ganglia,  not,  howe\er,  to  the  complete  exclusion  of  le- 
sions in  other  parts  of  the  central  nervous  systeuL  Thus,  lesions 
in  the  cerebral  cortex  (Hassin),''  spinal  cord  (Calhoun),'  and 
peripheral  nerves  (Burrows)''  have  been  described  as  occurring 
in  acute  epidemic  encephalitis. 

However,  it  is  (|uite  evident  that,  in  spite  of  their  abundance, 
the  above-(juoted  observations  do  not  exhaust  the  subject  of  the 
histopathology  of  acute  epidemic  encephalitis. 

Von  Economo"  has  already  reported  a  case  which  be  called 
"chronic  intermittently  progressive  lethargic  encephalitis."  His 
patient  insidiously  developed  an  atypical  form  of  lethargic  enceph- 
alitis which  was  characterized  by  alternate  episodes  of  delirium 
and  lethargy,  dysarthria  and  slight  pyramidal  tract  involvement. 
This  condition  remained  unchanged  for  two  months,  and  was 
followed  b\'   partial  improvement.     Later   in   the  course   of  the 
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disease  there  developetl  dysphaj^ia.  paresis  of  the  toiij^uc  k-ailin^' 
to  jjradiuil  dehility  of  the  patient  and  terniinaiin}^'  in  death  a  year 
and  a  half  after  the  time  of  the  onset  of  the  (Hsease. 

\*on  ICcononio  conchided  that  his  jiatient  was  sulTerinj^  from 
a  chronic  epidemic  encephahtic  jirocess.  to  which  new  features 
were  added  in  the  terminal  staj;e  of  the  distasi-. 

The  anatomical  chanj^es  which  were  associatcil  with  the  le- 
sions incurred  durinj^'  the  early,  acute  jieriod  of  the  disease  were 
(a)  areas  of  softeninj^'  with  or  without  accumulations  of  j^ranular 
cells;  (^)  bands  of  dense  jjlia  fibers;  (r)  small  collections  of  jjlia 
cells.  ai)i>arently  cells  which  were  at  out'  time  concerned  w ith  the 
process  of  neuronophaj^ia ;  and  fmally  ( (/ )  mild  dej^enerative 
changes  in  the  axis  cylinders  of  long  projection  tracts.  Among 
the  new  features  he  emphasizes  recent  perivascular  hemorrhages, 
degenerative  changes  in  ganglion  cells,  and  perivascular  infiltra- 
tions. He  suggested  that  the  recrudescence  of  the  disease  was 
probably  due  to  incomplete  elimination  of  the  virus  during  the 
early  period  of  the  disease,  and  that  a  highly  suggestive  analogy 
was  thus  established  between  chronic  progressive  muscular  atro- 
phy in  its  relation  to  acute  anterior  pt)liomyelilis  and  this  chronic 
form  of  lethargic  encephalitis  in  its  relation  to  acute  ei)idemic 
encephalitis.  It  would  apjiear  fr<>m  the  clinical  history  of  von 
Kconomo's  case  that  an  attempt  towards  healing  must  have  oc- 
curred in  the  course  of  the  disease,  and  it  was  apparent ly  his  aim 
to  demonstrate  this  fact,  but  his  histological  descriptions  fail  to 
show  any  reparative  change  in  the  brain — the  lesions  described 
such  as  softening.  accumulati<  n  (tf  grainilar  cells  and  extrava.sa- 
tions  pointing  mainly  to  a  lesion  of  dotructixe  character. 

In  this  reganl.  the  findings  in  the  gnaip  of  cases  rejKirted  in 
this  \)a\K'r  demonstrate  an  important  departure  from  the  observa- 
tions <»f  von  ICconomo.  for  we  are  in  a  i>osition  to  demonstrate 
changes  in  the  central  nervous  system  that  mark  a  well-dellned 
tendency  toward  repair. 

This  series  of  cases  might  clinically  be  grouped  w  ith  the  mild 
prf»tracted  forms  of  lethargic  encephalitis  and  could  be  termed 
suljflcute  epidemic  encephalitis.     ICarly  in  their  course  thev  .showed 
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a  well-defined  tendency  toward  recovery,  then  remained  station- 
ary for  a  variable  length  of  time,  finally  to  suffer  a  new  insult 
leading  into  the  acute,  rapidly  fatal,  virulent  form  of  the  disease. 

The  important  feature  of  this  group  of  cases  is  the  changes 
found  occurring  in  the  small  cerebral  vessels,  indicati\e  of  an  at- 
tempt on  the  part  of  the  vascular  system  to  repair  the  damage 
which  occurred  during  the  acute  stage.  The  exacerbation  of  the 
disease.  ho\\e\er,  damaged  the  blood  vessels,  arrested  the  progress 
of  repair,  and  this  phase  of  the  healing  process  became  fixed. 

Clinical  Observations:  It  is  not  our  aim  to  give  a  detailed  ac- 
count of  the  various  clinical  manifestations  which  have  been  ob- 
served in  each  of  the  four  cases  studied.  A  summary  of  the 
more  constant  and  outstanding  features  common  to  all  members 
of  this  group  will  be  given.  All  of  the  patients  studied  have 
given  a  history  of  having  had  at  one  time  a  mild  form  of  influenza 
in  the  course  of  the  year  preceding  the  onset  of  the  apparently 
acute  symptoms.  They  were  admitted  to  the  hospital  complaining 
of  general  weakness,  a  variable  amount  of  paresis  and  mild  ocu- 
lar symptoms.  The  clinical  course  during  their  residence  in  the 
hospital  was  marked  at  first  l)y  a  tendency  toward  reco\ery.  and 
improvement  in  their  subjective  and  objective  symptoms.  This 
improvement,  however,  did  not  progress  very  far,  and  the  condi- 
tion became  stationary.  It  is  during  this  period  that  there  oc- 
curred a  sudden  change  ;  the  patient  jjecame  suddenK-  acutel\-  ill. 
giving  evidence  of  marked  dyspnea,  complete  ocular  palsies,  dys- 
phagia, and  dysarthria.  This  apparently  was  the  fatal  turning 
in  the  course  of  events,  as  death  took  place  soon  after  the  onset 
of  the  acute  recrudescence  of  the  disease. 

These  striking  features  in  the  clinical  course  were  paralleled 
by  the  anatomical  changes  to  be  described.  It  will  be  seen  that 
lesions  expressive  of  the  three  i)liases  above  noted  in  the  clinical 
course  of  the  disease  can  l)e  demonstrated  in  the  pathological 
material  studied.  Thus  we  shall  lind  changes  which  are  indica- 
tive of  the  early  mild  stage  alongside  of  lesions  suggestive  of 
the  reparative  tendencies,  and  finally  areas  of  destructive  pro- 
cesses mark  the  final  acute  and   fatal  outcome  of  the  disease. 
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.liitiipsy  Fiiidiiufs:  The  j;ross  aiialoinical  chanj^es  consisted 
mainly  of  extrcnu'  conj^cstion  of  the  pial  vessels,  particularlv  over 
the  ventral  surface  of  the  medulla  and  pons.  Xo  derinite  me- 
ninj^eal  hemorrhaj(es  were  noted  in  any  of  the  four  cases.  Small 
jjetechial  hemorrhaj^ic  ftxi.  however,  were  seen  on  sectioning  of 
the  hrains.  The  lari,'cr  vessels  at  the  base  were  followed  out  in 
their  course  to  the  smaller  hraiuhes.  and  no  arteriosclerotic 
chanjjes  could  he  found.  Vhv  consistency  and  topojj^rajihy  of  the 
hrains  examined  showed  no  ahnormalities  of  note. 

M{iroscof>ic  I'iiidiiifjs:  In  the  course  of  the  histoloj^Mcal 
.studies,  a  thorouj^h  search  was  made  for  minute  anatomical 
changes  throui^hout  the  hrain  stem,  cerebral  and  cerebellar  cor- 
tex. Particular  care  was  exercised  in  the  examinati<»n  of  the 
sections  from  the  mid  brain,  basal  jjanj^lia  and  medulla,  as  the 
more  important  chani^a-s  were  anticipated  there. 

In  jjeneral.  it  may  be  said,  and  this  is  hij^hly  significant,  that 
lesions  typical  of  the  acute  form  of  epidemic  encephalitis  were 
not  conspicuous:  nevertheless,  in  the  vicinity  of  the  acpieduct  of 
Sylvius  and  in  the  medulla  vessels  were  found  showing  the  typi- 
cal small  round  cell,  adventitial  infiltration.  The  most  frc(|ucnt 
findings  throughout  the  brain  stem  were  numerous  perivascular 
and  extravascular  hemorrhages.  That  tluse  luuKtrrhages  were 
not  agonal  was  shown  bv  the  presence  of  blood  pigment  in  the 
adventitial  spaces  of  blood  vessels  in  parts  remote  from  the  seat 
of  the  extravasation  of  blood.  Wherever  such  hemorrhages 
have  occurred  the  walls  of  vessels  involved  showed  no  thickening 
or  perivascular  infiltration.  .\p|)arently  these  vessels  were 
spared  in  the  first  attack  of  the  disease  and  during  the  exacerba- 
tic»n  of  the  disease  the  adventitia  of  these  vessels  was  damaged 
to  such  an  extent  that  it  was  incapable  of  proliferative  changes 
and  could  not  withstand  the  pressure  of  vascular  engorgement. 
These  hemorrhages  were  most  extensive  and  most  fre(|uent  in 
the  medulla,  this  Inring  noteworthy  in  its  bearing  on  the  clinical 
course  of  the  disease.     .Another  frequent  finding  was  the  .small 
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accumulations  of  glia  cells  in  groups  of  five  or  eight  cells  about 
ganglion  cells  undergoing  neuronophagia. 

Further  evidence  of  an  extensive  degenerative  process  in  the 
brain   was  found  in  the  wide  distribution  of    fat   "ranules  and 

o 

globules  in  the  cells  of  the  adventitial  coat  of  the  vessels  through- 
out the  brain  stem,  and  to  a  slight  degree  in  other  parts  of  the 
central  nervous  system. 

Glia  changes  were  also  expressed  as  mild  forms  of  prolifera- 
tion and  mobilization  about  blood  vessels,  in  the  subependymal 
layer  in  the  floor  of  the  fourth  ventricle  and  of  the  aqueduct  of 
Syhius.  and  in  the  accumulations  already  described  above.  Only 
arterioles  and  capillaries  were  apparently  singled  out  bv  the  glia 
cells  in  their  proliferative  aggregation,  and  this  fact  coupled  with 
adventitial  changes  in  the  smaller  vessels  constitute  the  most  im- 
portant pathological  changes  observed. 

It  was  already  pointed  out  that  only  close  scrutinv  yielded 
here  and  there  a  vessel  with  typical  perivascular  infiltration  amid 
widespread  perivascular  and  extravascular  hemorrhages,  while 
organization  in  the  adventitial  coat  of  the  smaller  vessels  and 
capillaries  was  the  most  ob\-ious  and  generalized  change  in  the 
structure  of  the  in\'olved  areas  of  the  brain  stem. 

Apparently  the  perivascular,  lymphocytic  infiltration,  which 
is  the  earl}-  anatomical  manifestation  of  the  disease,  here  ga\e 
place,  through  the  proliferation  and  metamorphosis  of  lympho- 
cytic elements  and  adventitial  cells,  to  fibroblasts  which  thickened 
considerably  the  walls  of  the  vessels.  Further  advance  toward  a 
distinct  periarteritis  was  made  through  the  progress  of  the  same 
process  of  metamorphosis  of  the  elements  of  perixascular  infil- 
tration. This  is  apparent  in  the  thickening  of  the  adxentitia 
which  is  extremelv  rich  in  fibrous  elements,  though  numerous 
lym])hocytes  are  still    found   in  llie  fibrous  meshwork. 

More  striking,  however,  are  the  changes  in  the  small  capil- 
laries of  the  inxolved  areas,  particularlv  in  the  grav  substance 
about  the  a(|ueduct  of  Syhius.  The}-  are  expressed  in  the  swell- 
ing and  proliferation  of  the  adxentitial  cells  and  the  swelling  of 
the    intimal    endothelial    cells.      This    feature    was   often    so    pro- 
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nounccd  :»<  t"  ollitcratt-  almost  complclcly  the  luiiicn  of  the 
vessel. 

Small  vessels  which  are  only  niodcrately  thickened  were  seen 
frec|iiently  surrounded  hy  «,'na  cells,  a  few  lyniiihocytes  and  an 
occasional  granular  cell. 

Microscopic  examination  of  the  vessels  aided  l)v  specific 
stains  such  as  resorcin-fuchsin.  \'aii  (iieson  and  Sudan  ill  dis- 
closed no  features  |)ointing  to  arteriosclerosis.  l*!lastic  mem- 
branes were  intact;  there  was  no  splitting;  of  the  latter,  no  de- 
posits of  hyalinizinjj;  plac(|ues  and  no  calcification  in  the  intima 
or  media. 

The  pia-arachiKiid  appeared  normal  except  in  a  few  small 
areas  where  it  was  distinctly  thickened  and  presented  features  of 
orjjanization  such  as  the  presence  of  many  fil)rol)lasts.  small, 
newly  formed  blood  vessels  and  lymphocytes. 

Siffitificdiicc  of  the  IlistoUniical  Cli(iii(/cs:  It  is  c\  ident  that 
the  modification  of  the  structure  of  the  small  vessels  forms  the 
essential  j)athologic  chanji^e.  We  believe  that  the  primary  attack 
of  the  virus  is  upon  the  wall  of  the  small  and  medium-sized  ves- 
sels, and  that  the  vessel  wall  is  afTected  bv  the  virus  in  a  manner 
proportionate  to  its  virulence. 

It  is  our  opinion  that  many  (»f  the  elements  of  the  perivas- 
cular infiltration  have  their  ultimate  origin  in  the  X'ircbow- 
Robin's  space — cells  often  referred  to  bv  other  writers  as  endo- 
thelial cells.  These  cells,  characterized  by  a  large  amount  of 
cytoplasm  and  clear  vesicular  nuclei,  were  found  to  be  the  pre- 
rlominating  element  in  <»ur  pre])arations.  and  were  fre<nKntly 
fomid  in  various  stages  of  cell  division. 

It  apj)ears  to  us,  then,  that  ])roduction  of  elements  of  infil- 
tration, destined  fierhaps  to  re|)air  damage  occurring  in  the  imme- 
diate vicinity  oi  the  vessel,  is  an  important  function  of  the  ad- 
ventitia.  Thus,  when  the  virus  or  even  a  mineral  poison  reaches 
the  adventitia.  it  reacts  by  formation  of  adventitial  elements, 
provided  that  the  vessel  wall  is  not  damaged  to  an  extent  of 
losing  its  iK)tency  for  adventitial  proliferation.  Should  the  virus 
or  toxin.  lK)wever.  be  so  destructive  to  the  vessel  wall  as  to  in- 
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capacitate  it  for  cell  proliferation  and  weaken  it  so  it  could  not 
withstand  the  pressure  of  vascular  engorgement,  then  perivas- 
cular hemorrhages  will  occur  in  large  numbers,  a  feature  char- 
acteristic of  the  acute,  virulent  type  of  the  disease. 

The  reverse  is  also  true,  for  when  the  virus  reaches  the  ves- 
sel in  a  small  amount  or  in  attenuated  form,  changes  pointing  to 
subacute  lesions  follow,  as  was  shown  in  our  case. 

Such  interpretation  of  the  histologic  changes  in  the  brain  led 
us  to  suggest  the  grouping  of  acute  epidemic  encephalitis  into : 

1.  An  acute  infiltrative  form,  with  the  dominant  feature  of 
perivascular  infiltration. 

2.  An  acute  hemorrhagic  form,  where  the  virulence  of  the 
disease  is  expressed  in  numerous  extensive  hemorrhages. 

3.  A  subacute  productive   form,  as  described  in  this  paper 
The  acute  infiltrative  is  the  early  stage  of  any  acute  form  of 

acute  epidemic  encephalitis  which  mav  resolve  itself  rapidlv  into 
the  fatal  hemorrhagic  type  or  the  protracted,  mild  producti\'e 
form. 

References 

1.  vox  EcoxoMO,  C. :   JVieii.  kli)i.  IVchuschr.,  1917.  xxx.  581. 

Ibid.,  1918,  xxxi,  850. 

2.  Marixesco,  G.  :  Bull,  dc  L'Acad.  de  Med.,  Par.  Ixxx,  411. 

3.  Bassoe,  p.,  axd  Hassix,  G.  B.  :  Arch.  Neurol,  and  Psychiat.,  1919,  ii,  24. 

4.  Wegeforth,  p.,  axd  Ayer,  James  B.  :  Jour.  Am.  Med.  Assn.,  1919.  Ixxiii, 

5- 

5.  Neal,  J.  B.:  Arch.  Neurol,  and  Psychiat.,  1919,  ii,  271. 

6.  Hassix,  G.  B.  :  Jour.  Nerv.  and  Ment.  Dis.,  1921,  Jiii,  27. 

7.  Calhoun,  H.  A.:  Arch.  Neurol,  and  Psychiat.,  1920,  iii.  i. 

8.  Burrows,  M.  J. :  Arch.  Int.  Med.,  1920,  xxvi,  477. 

9.  vox  EcoxOMO,  G. :  Miinchen.  tned.  Ji'chnschr.,  1919,  xlvi,  1311. 


Volume  XXI.   1921 


INDEX 


A 

Actinomycosis,  human,  two  cases 
of.     Pavl  F.  Rf ssell 

Al£Xandeji.  Harsy  L..  Larsen, 
Nils  P..  axi>  Pauwkk.  Royie. 
The  skin  reaction  in  bronchial 
asthma  and  allied  conditions  . 

Aneurysm  of  the  hepatic  artery. 
WiLUAM  Friedman  

Appendix,  fibrosarcoma  of. 
George  L.  RonoE.NBfRG   

AsrHx»j«,  P.  \V.  Tumors  (3) 
of  the  ki(hiey  pelvis  and  of  the 
ureter    

Asthma,  bronchial,  and  allied 
conditions,  skin  reaction  in. 
Nii,s  P.  Larsen,  Royce  Pai»- 
iwcK,    AND    Marry    L.    .'\ix.\- 

A.N'DI^Jt     

Auricle,  left,  a  tumor  nf.  P.  I). 
Hoffman 

B 

Bacteriophage  reaction  of  d'He- 
rellc.     .Abraham  Zingher  .... 

Basedow's  disease,  technique  of 
complement  fixation  reaction 
in.    John  Koopman 

Berkeley,  William  N.  A  com- 
plement fixation  test  of  value 
in  the  clinical  diagnosis  of 
toxic  thyroid  stales   

Blood,  chcmicat  changes  in,  in 
nephritis.     Victor  C.  Myer.s  . . 

Blood,  significant  chemical 
changes  in.  in  the  toxemias  of 
pregnancy.     John    A.    Kiluan 


I    Bone,    diffuse    endothelioma    of. 

I       Jam  es  Ewi  ng 17 

Brain    tumors,    three.     Nathan- 
'■^"^  iFx  B.  Stanton  77 


135       Calcification  of   the  pericardium. 

A.  Winkelstein    ifit 

177      Cecil,  Russel  L.,  and  Steffen, 
GisTAVE    I.     Active    immunity 
83          against    experimental    pntumn- 
coccus    type    I    pneumonia,    in 
monkeys,     following     intratra- 
173          dual  injection  of  vaccine  ....    13J 
Comidement      fixation      reaction, 
technique  of.  in  Basedow's  dis- 
ease.   John   Koopman    56 

Complement  fixation  test  of  value 

135  in     the     clinical     diagnosis     of 

toxic  thyroid  states.     William 

85  N.   Berkeley    51 

CooKE.  Robert  A.  Cutaneous  re- 
actions   in    human    hyperscnsi- 

tiveness    S 

Cutaneous  reactions  in  human 
hy|)ersensitiveness.  Robert  A. 
C(K)KE    8 

56 
25 

•29 


Echinococcus,  hydatid,  of  spleen. 
Leo  EdI'XMan  185 

Echinococcus.  multilocular,  of 
liver.     Lf-o  Edei.man  185 

Edei.man,  Leo.  Hydatid  echino- 
coccus of  the  spleen  iRs; 

E  D  E  L  M  A  N  ,  Leo.  Multilocular 
echinococcus  of  the  liver 185 


2()2 


INDEX 


203 


Encephalitis,  subacute  epidemic, 
a  contribution  to  the  pathology 
of.  J.  H.  Globus  and  I. 
Strauss   195 

Endocrine  gland  studies,  includ- 
ing goiter,  in  India.  Robert 
McCarrisox    154 

Endothelioma,  diffuse,  of  bone. 
James  Ewixg 17 

Epithelioma  of  the  esophagus, 
and  metastasizing  hepatoma, 
the  simultaneous  occurrence  of. 
De  \\'itt  Stettex  42 

Ewixg,  James.  Diffuse  endothe- 
lioma of  bone 17 

F 

Fibrosarcoma  of  appendix. 
George  L.  Rohdexburg 83 

Floyd,  Rolfe.  Probable  syphi- 
litic interstitial  pneumonia  in 
an  adult   58 

Fraser,  Alexander.  Two  cases 
of  congenital  lesions  of  the 
heart    91 

Eraser,  Alexaxder.  Typhoid 
lesions  of  the  kidney 95 

Friedman*,  William.  Aneurysm 
of  the  hepatic  artery  177 

G 

Globus,  J.  H.  Teratoid  cyst  of 
the  hypophysis   188 

Globus,  J.  H.,  and  Strauss,  I. 
A  contribution  to  the  pathology 
of  subacute  epidemic  encepha- 
litis        195 

H 

Heart,  two  cases  of  congenital  le- 
sions   of.     Alexaxder    Fraser    91 

Hepatic  artery,  aneurysm  of. 
William  Friedmax  177 

Hepatoma,  metastasizing,  and  an 
epithelioma  of  the  esophagus, 
the  simultaneous  occurrence  of. 
De  Witt  Stettex 42 


1  HoFFMAX,  P.  D.  A  tumor  of 
the  left  auricle 85 

Hyperplasia  of  the  parathyroid 
glands  in  rickets.  Johx  Minor 
AND  A.  M.  Pappenheimer 98 

Hypersensitiveness,  human,  cuta- 
neous reactions  in.  Robert  A. 
CooKE   S 

Hypophysis,  teratoid  cyst  of  the. 
J.  H.  Globus  i38 


Immunity,  active,  against  experi- 
mental pneumococcus  type  I 
pneumonia  in  monkeys  follow- 
ing intratracheal  injection  of 
vaccine.      Russell     L.      Cecil 

AND  Gu stave  I.   StEFFEN 1 32 

K 

Kidney  pelvis  and  ureter,  three 
tumors  of  the.    P.  W.  Aschner  175 

Kidne}-,  typhoid  lesions  of  the. 
Alexaxder  Eraser    95 

KiLLiAX,  Johx  A.  Significant 
chemical  changes  in  the  blood 
in   the   toxemias   of   pregnancy     29 

KooPMAN,  John.  Technique  of 
complement  fixation  reaction 
in  Basedow's  disease   56 


Larsen.  Nils  P.,  Paddock. 
RoYCE,  AND  Alexander,  H.\rrv 
L.  The  skin  reaction  in  bron- 
chial asthma  and  allied  condi- 
tions        135 

Leptospira  ictcroidcs,  demonstra- 
tion of,  with  notes  of  the  result 
of  prophylaxis  and  serum  treat- 
ment in  yellow  fever.  Hidevo 
Xo(;ucH  I  49 

Lipoma  of  tlie  uterus.  Robert 
C.  Schleussner   33 

Liver,  multilocular  echinococcus 
of  tlie.     Leo  Edei.max    i8> 


204 


INDEX 


l.ivcr.  primary  spindlc-ccll  sar- 
coma of  the,  associated  with 
cirrhosis.     Morton  Kydkr  ....   113 

LuMK.  maliirnant  tumors  of  the. 
.\.  \'.  St.  (j(X)R<iE  65 

M 

Marti..\.\ii.  n.  S.  Trimary  luinc 
tumors :  Their  classification 
with  siK'cial  reference  to  heniRn 
Kiant-cell  tumor 10-' 

^fc■CARRIso^•,  Robert.  Endocrine 
Kland  studies,  including;  goiter, 
in  India   154 

Minor,  John,  aso  P.mtkn- 
HKiMKR.  A.  M.  Hyperplasia  of 
the  parathyroid  glands  in 
rickets   gS 

Myers.  Victor  C.  Chemical 
changes  in  the  blood  in  nephri- 
tis       23 

N 

Nephritis,  chemical  changes  in 
the  blood  in.     Victor  C.  Mykrs     25 

XoGi-ciii.  HiDEYO.  Demonstra- 
tion of  Leptospira  ictcroidcs, 
with  notes  of  the  results  of 
prophylaxis  and  serum  treat- 
ment of  yellow  fever  49 

P 

PAWlOtK.      RoYCE,     LAR.SEN,     NlLS 

P.,  AND  -Alex  AN  HER,  Harry  L. 
The  skin  reaction  in  bronchial 
asthma  and  allied  conditions  ..    135 

Papi^.nheimeb,  a.  M.,  and 
Minor,  John.  Hyperplasia  of 
the  parathyroid  glands  in 
rickets  g8 

Pathology  of  subacute  epidemic 
encephalitis.  J,  H.  Globus 
AND  I.  Stbal'ss  195 

Pericardium,  calcification  of  the. 
A.  \ViNKKi-sn:iN  181 


Perlz-wkk;.  \\'u.lia.m  .\.  Pre- 
liminary report  on  the  nature 
of  the  immunizing  antigen  of 
pneumococcus  type  1   133 

Phage  (lytic  agent  )  isolated  from 
transplantable    animal    tumors. 

(JKOKtiK   L.    RoHI>KNIIl'R<; 38 

Pneumococcus  ty|)e  1,  |)reliniinary 
report  on  the  nature  of  the  im- 
munizing antigen  of.  W'il- 
I.IA.M   .'\.   Perlzwkk;   133 

Pneumonia,  exiierimenlal  pneu- 
mococcus tyi)c  I,  active  im- 
munity against,  in  monkeys  fol- 
lowing intratracheal  injection 
of  vaccine.  Rl'ssell  L.  Cecil 
AM)  Gi- .stave  I.  Steffen  132 

Pneumonia,  probable  syphilitic 
interstitial,  in  an  adult.  Rolke 
Floyd    58 

R 

Rickets,  hyperplasia  of  the  para- 
thyroid glands  in.    John  Minor 

AND  .\.   M.    PaPPENHEIMER    ....       98 

RoHDENBt'RG.  Gkorc.e  L.  Con- 
cerning a  phage  (lytic  agent) 
isolated  from  transplantable 
animal  tumors    i^ 

RoiiDENBURo.  Georc.e  L.  Fibro- 
sarcoma of  the  appendix  83 

Rfssi-XL,  Paul  F.  Two  cases  of 
human    actinomycosis    143 

RYl^^J<.  MoKToN.  Primary 
spindle-cell  sarcoma  <>f  the 
liver  associated    with   cirrhosis  113 

s 

Sarcoma,  primary  spindle-cell,  of 
the  liver,  associated  with  cir- 
rhosis.    Morton   Ryder    113 

SrHLEfsSNFJ<,  Robert  C.  Lipoma 
of  the  uterus   a 

Skin  reaction  in  bronchial  asthma 
and  allied  conditions.  Nils  P. 
Larsen,  Royc-e  Paddock,  anh 
Harry  I..  .Aijc.xandkr  135 


INDEX 


205 


Spleen,  hydatid  cchinococcus  of 
the.     Leo  Edelman   185 

St.  George,  A.  V.  Malignant 
tumors  of  the  lung   65 

Stanton,  Nathaniel  B.  Three 
brain   tumors    'i7 

Steepen,  Gustave  I.,  and  Cecil, 
Russell  L.  Active  immunity 
against  experimental  pneumo- 
coccus  type  I  pneumonia  in 
monkeys  following  intratra- 
cheal injection  of  vaccine   ....    132 

Stetten,  De  Witt.  The  simul- 
taneous occttrrence  of  a  metas- 
tasizing hepatoma  and  an  epi- 
thelioma of  the  esophagus   ....     42 

Strauss,  I.,  and  Globus,  J.  H. 
A  contribution  to  the  pathol- 
ogy of  sul)acute  epidemic  en- 
cephalitis        195 

T 

Teratoid  cyst  of  the  hypophysis. 
J.  H.  Globus   188 

Thyroid  states,  toxic,  a  comple- 
ment fixation  test  of  value  in 
the  clinical  diagnosis  of.  Wil- 
liam X".  Berkeley  51 

Toxemias  of  pregnancy,  signifi- 
cant chemical  changes  in  the 
blood  in.     John  A.  Killian  ..     29 

Tumors,  brain,  three.  Nathan- 
iel B.  Stanton  T] 

Tumors,  irritation,  a  reply  to  Dr. 
Johannes  Fibiger  on  the  sub- 
ject of.  Francis  Carter 
Wood    122 


Tumors,  malignant,  of  the  lung. 
A.  V.  St.  George  65 

Tumor  of  the  left  auricle.  P.  D. 
Hoffman     85 

Tumors,  primary  bone ;  their 
classification  with  special  ref- 
erence to  benign  giant-cell 
tumor.     H.  S.  Martl.and 102 

Tumors  (three)  of  the  kidney- 
pelvis  and  of  the  ureter.  P. 
W.  Aschner   175 

Typhoid  lesions  of  the  kidney. 
Alexander  Fraser    95 

U 

Uterus,    lipoma    of    the.     Robert 

C.     SCHLEUSSNER     2)Z 

w 

WiNKELSTEiN,  A.  Calcification 
of  the  pericardium  181 

Wood,  Francis  Carter.  A  re- 
ply to  Dr.  Johannes  Fibiger  on 
the  subject  of  irritation  tumors   122 


Yellow  fever,  demonstration  of 
Leptospira  ictcroidcs,  w  i  t  h 
notes  of  the  results  of  prophy- 
laxis and  serum  treatment  of. 
Hideyo   Ncguchi    49 


Zingher,  Abraham.  The  bac- 
teriophage reaction  of  d'He- 
relle   


RB  New  York  Pathological 

1  Society 

N32  Proceedings 

n.s. 

V. 19-21 

Biological 
&  Medical 
Serials 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


.  (■>  'It 


i*'!  .il   1 


il.'j!' »  • ' 


